PCT 



WORLD fNTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 6 : 

C07D 401/12, A61K 31/415, 31/44, C07D 
409/04, 231/56 



Al 



(II) International Publication Number: 
(43) International Publication Date: 



WO 98/09961 

12 March 1998 (12.03.98) 



(21) International Application Number: PCT/IB97/01023 

(22) International Filing Date: 25 August 1997 (25.08.97) 



(30) Priority Data: 
60/025,446 



4 September 1996 (04.09.96) US 



(71) Applicant (for all designated States except US): PFIZER INC. 

fUS/USJ; 235 East 42nd Street, New York. NY 10017 (US). 

(72) Inventor; and 

(75) Inventor/Applicant (for US only): MAR FAT, Anthony 
[US/US]; 333 Lantern Hill Road, Mystic, CT 06355 (US). 

(74) Agents: SPIEGEL, Allen, J. et al.; Pfizer Inc., 235 East 42nd 
Street, New York, NY 10017 (US). 



(81) Designated States: AL, AM, AT, AU, A2. BA„ BB. BG BR 
BY. CA, CH, CN, CU, CZ, DE. DK. EE, ES. FI. Gb! Ge' 
HU, IL, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, Ls' 
LT, LU. LV. MD, MG, MK. MN. MW, MX, NO. NZ PL 
PT, RO, RU, SD, SE, SG, SI, SK, TJ. TM, TR, TT.W 
UG, US, UZ. VN, YU, ARIPO patent (GH, KE, LS, MW. 
SD, SZ, UG, ZW), Eurasian patent (AM, AZ. BY, KG, KZ 
MD. RU, TJ. TM), European patent (AT, BE, CH, DE, DK* 
ES, FI, FR, GB. GR, IE, IT, LU, MC, NL. PT, SE), OAPI 
patent (BF, BJ. CF. CG, CI, CM, GA, GN, ML, MR NE 
SN, TD, TG). 



Published 

With international search report. 



m SSTS £25?"°" ° F (PDE) TYPE IV AND THE 



(57) Abstract 

The invention relates to compounds of formula (I) and 
pharmaceutical^ acceptable salts thereof, wherein R, R,, and R 2 , are 
as denned herein. The invention further relates to pharmaceutical 
compositions containing, and methods of using, the compounds 
of formula (I), or acceptable salts thereof, for the inhibition of 
phosphodiesterase (PDE) type IV or the production of tumor 
necrosis factor (TNF) in a mammal. The invention also relates 
to intermediates that are useful in the preparation of the compounds 
of formula (I). 
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INDAZOLE DERIVATTVES AND THEIR USE AS INHIBITORS OF PHOSPHODIESTERASE (PDE) 
5 TYPE IV AND THE PRODUCTION OF TUMOR NECROSIS FACTOR (TNF) 

This invention relates to novel indazole analogs. The compounds are selective 

inhibitors of phosphodiesterase (PDE) type IV and the production of tumor necrosis 

factor (TNF), and as such are useful in the treatment of asthma, arthritis, bronchitis. 

chronic obstructive airway disease, psoriasis, allergic rhinitis, dermatitis, and other 

1 0 inflammatory diseases, central nervous system disorders such as depression and multi- 
infarct dementia, AIDS, septic shock and other diseases involving the production of 
TNF. This invention also relates to a method of using such compounds in the 
treatment of the foregoing diseases in mammals, especially humans, and to 
pharmaceutical compositions containing such compounds. 

15 The following co-pending United States provisional patent applications also 

disdose and claim indazole derivatives that are selective inhibitors of PDE type IV and 
the production of TNF: United States provisional application number 60/021,072, filed 
June 27, 1996; United States provisional application number 60/020,385. filed June 25, 
1 996; and United States provisional application number 60/01 6,861 , filed May 3, 1 996. 

20 The foregoing co-pending United States provisional patent applications are incorporated 
herein by reference in their entirety. 

Since the recognition that cyclic adenosine phosphate (AMP) is an intracellular 
second messenger (E.W. Sutherland, and T. W. Rail, Pharmacol. Rev.. 12, 265, 
(1960)), inhibition of the phosphodiesterases has been a target for modulation and, 

25 accordingly, therapeutic intervention in a range of disease processes. More recently, 
distinct classes of PDE have been recognized (J. A. Beavo et al., Trends in Pharm. Sri. 
(TIPS) . 1 1, 150, (1990)), and their selective inhibition has led to improved drug therapy 
(C. D. Nichoteon, M. S. Hahid, TIPS. 12, 19, (1991)). More particularly, it has been 
recognized that inhibition of PDE type (V can lead to inhibition of inflammatory mediator 

30 release (M. W. Verghese ej aJL, J. Mol. Cell Cardiol.. 12 (Suppl. II), S 61, (1989)) and 
airway smooth muscle relaxation (T.J. Torphy in "Directions for New Anti-Asthma 
Drugs," eds S.R. O'Donneil and C. G. A. Pereson, 1988, 37 Birkhauser-Vertag). Thus, 
compounds that inhibit PDE type IV, but which have poor activity against other PDE 
types, would inhibit the release of inflammatory mediators and relax airway smooth 

35 muscle without causing cardiovascular effects or antiplatelet effects. It has also been 
disclosed that PDE IV inhibitors are useful in the treatment of diabetes insipidus 
(KkJn y Int. 37:362, 1990; Kidney Int 35:494) and central nervous syst m disorders 
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such as depression and murti-infarct dementia (PCT international application WO 
92/19594 (published November 12, 1992)). 

TNF is recognized to be involved in many infectious and auto-immune diseases 
(W. Friers, Fed, of Euro. Bio. Soc, (FEBS) Letters, 285, 199. (1991)). Furthermore, rt 
5 has been shown that TNF is the prime mediator of the inflammatory response seen in 
sepsis and septic shock (C. E. Spooner ej al, Clinical Immunology and 
lmmunopathok>gy, 62, S11, (1992)). 



and to pharmaceutfcalty acceptable salts thereof, wherein: 

R is K 0,-C, alkyl, -(CHjUS to tO membered heterocydyf) wherein m is 0 to 
2, (C,-0, afkoxy^-C, alkyl, 0,-0, alkenyl, or -(ZnMZJ^C.-C,, aryf) wherein b and c 
are independent* 0 or 1, 2, is 0,-C, akyiene or 0,-0, aJkenytene, and Z, is O. S, SO„ 
or NR t „ and wherein said R groups are optionally substituted by 1 to 3 substituents 
independently selected from the group consisting of halo, hydroxy, 0,-C, aJkyf, 0,-C, 
alkenyl, 0,-0, alkoxy, trmuorornethyl, nitro, -COjR^ -^ONR^R,,, -flR^R,, and 
-SO^NR,^ 

R, It H. 0,-0, aJkyl, 0,-C, alkenyl. or phenyl, wherein said afcyt, afcenyl and 
phenyl R, groups are optionally substituted by 1 to 3 substituents ndependently 
selected from the group consisting of methyl, ethyl trifkjoromethyt and hak>; 

R» i» R,.. -C(O)NR ia (CHR fl ).C<O)NR 11 O(CH a ),(C # -0„ aryl), 
-C(=NR M )NH(CH 2 ),(C,-C t0 aryl), •C(O)NR l (CHR u ).0(O)NR, 2 (CH a ),0R, J . 
^NR^CHRJ^-C, alkyO. ^NCX^OJRJR,. -CR^CHR^NR^SO^Cry/, 
-CR^CHR^NR^fOXORJCCOKC,^ alkyO^^CHR^NR^fOXC^.alkoxy),. 
-2,-R Tf or -{CR 1T RJ w NR t (C(0))^ 10 wherein p is 0 to 2. m is 1 to 6, and q is 1 or 2; 



Summary of the Invention 
The present invention relates to compounds of the formula I 
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wherein in said formulas (laHli), the structur s of formulas (10 and (Ig) ar 
attached t formula I at carbons 5, 6, or 7 of said formulas (If) and (Ig), the dashed line 
in formulas (Ic) and (Id) indicates a single bond or double bond, except R, is absent in 
formulas (Ic) and (Id) where said dashed line indicates a double bond, n is 0 to 2, p is 
5 0 to 6, and m is 0 or 1 ; 

R, is -C(0)N(CHJ(OCHJ or -{CH^OH wherein n is 0 to 4; 

R 4 and R^ are independently selected from the group consisting of H, ethyl, 
-C0 2 H and -C(0)NHOH; 

R, is H, cyano. hydroxy, C t -C, alkyl, C t -C # alkoxy, OC(0)(C t -C € alkyf) or - 
10 OC(O)(C,-C 10 aryl); 

R 7 is C,-C 10 aryl or 5 to 10 membered heterocycfyl, wherein said R 7 groups are 
optionally substituted by 1 to 3 substituents independently selected from halo, 
trifluoromethyt, cyano, nitro, -COjR^. C,-C 4 alkoxy, -OCfOXC^-C, alkyf), -NR 12 C(0){C r 
C 4 alkyf), -CfOJNHj. -C(0)NHOH, -qojOfC-C* alky!), C t -C 4 alkyf, -SfO)^ wherein 
15 n is 0 to 2. benzoyl. -NR^ -ORf* C,-C t alkanoyt, -Y^Cg-C* aryl), -^OJOfC.-C,, 
aryl), -NHtC.-C* aryl), ^(OJNHJC.-C* aryf). -C(O)NR 12 O(CH 1 ) n (C i -C t0 aryO wherein n 
» 1 to 3, and SO^H(C 9 <: K aryf); 

R, fa H, C t -C, alkyf, or <CHJJpi-C w aryf) wherein n is 0 to 4; 

R» * H, OR^ -(Chy^A or -CHfiiCHJJi wherein m is 0 to 2; 
20 R 10 it C r C 4 alkyl. -OR„, .CR lt R ls OR llt -CR„R ia NR ia R„ f 

-CR^ORJCR^^OR.j, 2,2^imethyl-1,3-dioxolan-4-yl, -NR l3 C(0)NR ia R 1Sl 
-S(CR U R 19 ) II CK, wherein n is 0 to 5, -W^CH^tpyrtdyf) wherein q it 0 or 1 . -*>(OXC r 
C 4 alkoxy),, -NR^ -f^OR^, -NR^^R,,, -NR^CHjR^ -OCHjNR^CtOJR,,, 
-OCr^CtOJNR,^. <>CHR tt OC<OXC 1 -C 4 afcyf), -OCHR,^^^ alkoxy), 
25 -CXCHJJ^,, or •HR.JCH^, wherein m to 0 to 2; 

R,, is Hot A; 

each R« and R„ is irxfependently H or C,-C 4 alcyt 
Rm is methyl or phenyl; 
Rt, is H, methyl, ethyl, or -CH,CH,OH; 
30 R* is H, methyt, ethyl, -CH,C(0)NH* or -Cr^CHjOH; 

ach R tT is independently H f hydroxy, cyano. halo, alkyl, C t -C, alkoxy, 
-NRuRt* -C(0)OR 11l -0(0^ -CH-CR^, -C-CR^ -CH^NR^ -CHflR^ 
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-C(0)NR u R 15 , -C(Y 5 )H, or -CH 2 NR 12 C(0)C(0)NR 1} R T3( provided that when R 1T is 
hydroxy then R tl is H or C,-C 4 alkyl; 

each R lt is independently H, fluoro, cyano, or C^-C,, alkyl, wherein said methyl 
is optionally substituted by 1 to 3 fluoro substituents; 

or R 17 and R 1§ are taken together to form an oxo (=0) moiety; 

R lt is phenyl, rtaphthyt, pyrrolyl, furanyi, thienyl, oxazoryl, pyridrnyl, pyrimidinyt, 
pyridazinyl, quinolinyl, isoquinolinyl, 5,6,7,8-tetrahydroquinolinyl, or 5,6,7,8- 
tetrahydroisoquinolinyl, wherein said R 1t groups, except said phenyl, are optionaUy 
substituted by 1 to 3 R a substituenls, and wherein sakJ phenyl R 1t group is optionally 
substituted by 1 to 3 substituents independent^ selected from R^ and R^; 

Rao « ^(OJR,,. -0(0)0(0)^, -0(0)0^^0(0)^ or 



R„ is H, -OR,,, -NHR a , -NHOH, -NHNH* ^CH^tphenyl) or -(CH^Y^yridyO 
wherein n is 0 to 4; 

R„ is H, C,^, alkyt, KCHJ^(Phenyf) or ^CH^Y,(pyiidyt) wherein n is 0 «o 4; 

each R» is independently halo, aflcyt. C,-C, alkoxy, C a -C § atkyienedioxy, 
trHkjorornethy1 t -NR^ nitro. -C^R^R^R*. -C(0)NR 12 R tt C(0)R tt , -C(NOR t2 }R 0i 
-C^NJNR^, -CfNCN^R^ -{CHJJCN) wherein m is 0 to 3, hydroxy. -0(0^ 
-C{0)NR 12 OR t „ ^(OJNR^R^R,,, -OC^OJNR^. ^CfOJR,,, -CfOjqoJNR,^ 
-COjR^ -SO^ -SOjNR^ -qOJNR^ -NR^SO^ or -NR 12 C(0)NR tJ R u ; 

each R* is Mependentty imidazoryt, pyrazofyt, triazolyl, tetrazotyt oxazoryf, 
isoxazor/l, oxadazoryl, tttadazofyf, thtazoryl, oxazoWinyl, thtazoMmyt, or Mdazofcfrryt, 
wherein each of the foregoing R* substituents is optionally substituted by 1 to 3 Rj, 
substituents; 

R» » -NH(C t -C„ aryO. C.-C, alkoxy, or (VC* aryloxy; 

R» Is H, C-C, alkyl or KCH^Y 4 (prwTyt) wherein m is 0 to 4 and the phenyf 
moiety of said -(CH^Y/phenyl) group is optionally substituted by halo, -OR^ C,- 
C # alkanoytoxy, C,-C 10 aryloxy, -NR^ -NH(C,-C W aryt). or -NHC(OKC,^ 4 alkyO; 



A s 
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each R 27 is independently halo, ^H a ),NR 12 C(0)CH, wherein p is 1 to 5, nitro, 
cyano, -NR 12 R 15 , -C0 2 R 12 , -OR 13 , -C(Y ONR^R,,, -NR^NCNJS^-C, alkyl), 
-NR 12 C(NCN)NR 12 R 13 . -NR ta C{0)NR 12 R 19l -NR ta C(0)C(0)NR 12 R 1} , -C(=NR l2 )NR 12 R t3 , 
-S(0) m CH 5 wherein m is 0 to 2, -C^NR^SJC-C, alkyl), .NR^SOjfC^-C, alkyl), 
5 -OC(0)R 12( -OCfOJNRuR^ -NR 12 S0 2 CF„ -NR 12 C(0)C(0)OR 12 , -NR u C{0)R 12 , 
-NR u C(0)OR 1Jr imidazoryl, thiazotyl, oxazolyl, pyrazolyt, triazoryl, or tetrazotyl; 

Ra, is H, fluoro, cyano, or alkyl, wherein said alkyl is optionally substituted 
by 1 to 3 substrtuents independently selected from halo, -C(0)HRJR nt and -C(0)OR t2 ; 

R» 's phenyl optionally substituted by 1 or 2 substituents independently selected 
10 from -NR 12 R U . nitro r halo, -OR^ -NHR^ -NR^, and -CfOJOR,,; 

each R^ and Rj T is independently alkyl or C a -C, alkenyl; 

Rjj is pyridin-4-yi optionally substituted by 1 or 2 substrtuents independently 
selected from halo and C,-C 4 alkyf; 

each A is independently C,-C f alkyl, pyridyf, morphofinyl, piperidinyf, imidazolyl, 
15 thienyl, pyrimidyl, thiazoryl, triazoryl, quinolinyi, phenyl, or naphthyl, wherein the 
foregoing A groups are optionally substituted with 1 to 3 R^ substrtuents, or A is 
-{CH^SfC,-^ alkyl) wherein q is 1 or 2; 

Wis O, NOH, NNHj, NOC(0)CH,. or NNHC(0)CH^ 

Y, is O or S; 
20 Y, is O, NOH or H,; 

Y, is a bond or -CH=CH-; 

Y 4 babond,O i S,of-NH-; 

Y, is O, NR^ NOR^ NCN, C{CH^ CR,^ CR^OJOR^ CR u C<0)NR ta R 1 , i 
C(CN)NO a( CtCNJCfOJOR^ or <XCK)C(0)HR^ and, 
25 Z, is 44R»-. -fCHJu.. -CH^OJNH-, -NHCH,C(OK -CHfiCfJCHf, -CH=CH-, 

-C-C-, -CHfY^K -COT,)-. -CH,C(YJ. t -COrjCH,., ^OT^J.. -CHjNRq-, -CH,-Y r . 
-C^R.tCHRJ.-. •NRfiVJiCHR^-. -NHCH*-* -Y,-CcV. -SOCHr, *CH£O t 
-SOjCH,-. -CHjSO,-, -OCfYJ-. -N=N-, -NHSO r , -SOjNH-. -C^YJCOWH-. -NHC(0)O*, 
-OC<0)NH- or -NHC<0)NH-, wherein in said Z, moieties nts0to4&ndmis1to3. 
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The present invention also relates to compounds of the formula 



5 




and to pharmaceutically acceptable salts thereof, wherein R and R, are as 
10 defined above and X is -C{0)CJ. The compounds covered by the above formufa are 
intermediates that are useful in the preparation of the compounds of formula I. 

Specific compounds of formula I include those wherein Rj is -Z,-R 7 wherein 2, 
is -C<Y t )NH-. -qOJCrV, -NHC(Y,K -Y,-CHj- t -OC{Oh -CH*CH-, or -Cprjcpr,)-, and 
R, is an optionally substituted aryl or heteroaryi group selected from phenyl, pyridyt, 
15 pyraanyl, thienyl, pyrimidinyt, 2>dfoxopyT¥nidin-5-yl l isoxazoJyl, isothiazotyl, 
pyridazinyt, and 1,2,4-tnazinyl. More specifically, R 7 is substituted phenyl, 2,6-dihalo- 
substituted phenyl, or 3 ( 5^1ihalo-pyTid-4-yt. 

Other specific compounds of formula I include those wherein R, is -2,-R 7 
wherein Z, is -O^NHtCH,*,- or -NHC^OXCHJ^-. wherein n is 0 or 1. and R, is phenyl 
20 or pyridyl optionally substituted by 1 to 3 substtuents independently selected from halo, 
nitro. tifluoromethyl, -CO a CH* methyl, methoxy, and -CPJNH,. 

Other specific compounds of formula I include those where*) R, is -2,-R 7 
wherein 2, ts «C(0)NH- and R, is phenyl or pyridyt optionally substituted by 1 to 3 
substtuents independently selected from halo, C,-C 4 afcyt, C t -C« atkoxy, cyano, carboxy 
25 and -00(0X0,-0, aficyQ. 

Other specffccc«npounds of formula I include those wherein R, is R* wherein 
Rn is eftfionafty substituted pynWdinyl or optionaiy substituted pyridazinyt. 

Other specific compounds of formula I include those wherein R, is a substftuent 
of formula Oh) wherein R, is -C(0)R^, -C(0)C(0)R^, or 
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wherein R^, is -OR a , -NHRjj, or -NHOH, and is H t C,-C, akyl, benzyl or 
pyridyfmethyl. 

Other specific compounds of formula I include those wherein Rj is phenyl 
1 0 substituted by wherein said R* is oxadiazolyl, thiadiazolyl or tetrazofyl wherein said 
R^ groups are optionally substituted by C,-C, a Iky I, or wherein Rj is phenyl substituted 
by cyanomethyt, hydroxy or formyt. 

Other specific compounds of formula t include those wherein Rj is -Za-R 7 
wherein 2, is -CfYONH-, and R 7 is phenyl, pyrazinyt, pyrimidinyl, isoxazoryl, or pyridyl, 
15 wherein each of said R 7 groups is optionally substituted by 1 to 3 substituents 
independently selected from halo, methoxycarbonyl. trifkjorornethyf, benzoyl, acetyl, 
dimethytamino, hydroxy, nrtro, methyl, cyano, methytsulphonyt, and methylthio. 

Other specific compounds of formula I indude those wherein R, is 
-C^NOC^OJRJR* wherein R, is amino and R* is H C t -C, aficyt or ^CHJJphenyf) 
20 wherein m is 1 to 4 and said phenyl moiety is optionally substituted by halo, hydroxy, 
acetoxy, amino or acetamido. 

Other specific compounds of formula I include those wherein R, is 
KCR 17 RJJ*R t (C<0)),R 1(l wherein m is 2. q is 2. each R, 7 is independently H, cyano 
or methyl, each R„ is fndependerrtty H or methyl, R, is H or methyl, and is amino, 
25 hydroxy, methoxy or hydroxyamino. 

Other specific compounds of formula I indude those wherein R, is 
^C^VWffyW))^ wherein m is 2, q is 1, each R^ is hcfepeodentty H, 
-C^NH* -C-CH, cyano, focmyt, hydroxymethyl, or trifhx>rwnethyt, each R^ is 
Mependentfy H or cyano, and R* is C t -C« alkyL 
30 Other specific compounds of formula I indude those wherein R, is a substituent 

of formula (te), (Id) or (le), wherein, in formulas (Ic) and (W), R» is H, hydroxy. C,-C« 
aflcyi or C,-C 4 aikoxy. 
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Other specific compounds of formula I include those wherein R 2 is 
-C(O)NR,(CHR 1} ) m C{0)NR 1J (CH a ) p 0R 12 or ^(OJNR^CHR^S^-C, alkyl), wherein 
R„ R 12 , m and p are as defined above. 

Specific compounds of formula I include those selected from the group 
5 consisting of: 

1^ydopentyk3^myf-1HHnda2ole-6-«rboxyfic acid (3 t 5^k^toro-pyridin-4-y1)-amide; 
1<:ydopenty^^thy^1H^ndazole-e-cart>oxy1ic acid (2,6^dichloro-phenyl)-amide; 
1^ydobuty^3^^y^1H^^Kla20le^cartx)xylic acid (3.5^ichtoro-pyr)din--4-yl)-amide; 
3^uiyklHsopropyV1H4nda2o»e-6<art)Oxyfic acid (3,5^k*k>ro-pyridirH*-yl)-amide; 
10 1<:ydopropy1meth>4-3^thyM acid (3,5^k^k>ro-pyridirv4-yi>- 

amide; 

1^ydohexyt-3^thy^1HHndazole-6<arboxy!ic acid (3,5-dichloro-pyridin-4-yf)- 
amide; 

3-EtoyM ^4-fiuoro-phenyf)-1 H-indazote-6-carboxyfic acid (3,Wichlon>pyridin- 
15 4-yl)-amide; 

1 -Cydopentyt-3-ethyM H-indazoie-6-carboxylic add hydroxyca rba moylmethyJ-amide ; 
1 <^dopentyt-3-ethyM Hnndazole-S-ca rboxyiic acid (2^myteulfany^ethyl^ajwde; 
1<^dopenty1-3^th^1hMnda20le-6<art)oxyt^ acid hydroxycarbamoytmethy^methyf 
amide; 

20 S-1<*dopentyl-3*ttyMH^azoie^^ add (l^nzytexycarbamoy^thyf)- 

amide; 

R-1<*doperttyt-3^y^ add (1^ydroxycarbarnoy^thyf>> 

amide; 1 <^pentyl^thyV^iopoerh2-yt-1 hMndazote; l-CydopentyW^ethyl-6- 
phenyMHnndazote; and the pharmaceutics fry acceptable salts of the foregoing 
25 compounds. 

The present invention further relates to a pharmaceutical composition for the 
InhJbfttonofphosphoolee^ 

(TNF) cornposing a pharmaceuticatty effective amount of a compound according to 
formula I, as defined above, or a pharmaceuticaBy acceptable salt thereof, and a 
30 pharmaceutical acceptable carrier. 

The present invention further relates to a method for the inhibition of 
phosphodiesterase (PDE) type fV or the production of tumor necrosis factor (TNF) by 
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administering to a patient an ffective amount of a compound according to formula I, 
as defined above, or a pharmaceutical^ acceptable salt thereof. 

The present invention further relates to a pharmaceutical composition for the 
prevention or treatment of asthma, joint inflammation, rheumatoid arthritis, gouty 
5 arthritis, rheumatoid spondylitis, osteoarthritis, and other arthritic conditions; sepsis, 
septic shock, endotoxic shock, gram negative sepsis, toxic shock syndrome, acute 
respiratory distress syndrome, cerebal malaria, chronic pulmonary mflammatory 
disease, silicosis, pulmonary sarcoidosis, bone resorption diseases, reperfusion injury, 
graft vs. host reaction, allograft rejections, fever and myalgias due to infection, such as 

1 0 influenza, cachexia secondary to infection or ma fig nancy, cachexia secondary to human 
acquired immune deficiency syndrome (AIDS), AIDS, HP/, ARC (AIDS related comptex), 
keloid formation, scar tissue formation, Crohn's disease, ulcerative colitis, pyres is, 
muffipfe sclerosis, type 1 diabetes meilitus, diabetes insipidus, autoimmune diabetes, 
systemic lupus erythematosis, bronchitis, chronic obstructive airway disease, psoriasis, 

15 Becbet's disease, anaphylactoid purpura nephritis, chronic gtomerulonephritis, 
inflammatory bowel disease, leukemia, anergic rhinitis, dermatitis, depression or multi- 
infarct dementia, comprising a phamwceuuca&y effective amount of a compound 
according to formula I, as defined above, or a pharmaceutical^ acceptable salt, thereof 
together with a pharmaceuticafly acceptable carrier. 

20 The present invention further rotates to a method of treating or preventing the 

foregoing specific diseases and conditions by administering to a patient an effective 
amount of a compound according to formula I, as defined above, or a pharmaceuticaly 
acceptable salt thereof. 

The term "halo", as used herein, unless otherwise indicated, includes Ituoro, 

25 chtoro, brorno or todo. Preferred hak> groups are fluoro, chloro and bromo. 
Trw term "atkyT. as used heron u 
monovalent hydrocarbon raolcais having straight, cycle or branched moieties, ftfcto 
be understood that where eyefic moieties are intended, at least three carbons r\ said 
alkyl must be present Such eyefc moieties indude (^ciopropyi, cyctebutyl, cydopentyt, 

30 cyciohexyt and cydoheptyt. 

The term "alkoxy", as used herein, unless otherwise indicated, includes -O-aScyt 
groups wherein alkyl is as defined above. 
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The term "atkanoyr, as used herein, unless otherwise indicated, includ s -C(0>- 
alkyt groups wherein alkyl is as defined above. 

The term "aryf, as used herein, unless otherwise indicated, includes an organic 
radical derived from an aromatic hydrocarbon by removal of one hydrogen, such as 
phenyl or naphthyl. 

The term "5 to 10 membered heterocydyr, as used herein, unless otherwise 
indicated, includes aromatic and non-aromatic heterocyclic groups containing one or 
more heteroatoms each selected from O. S and N, wherein each heterocyclic group 
has from 5 to 10 atoms in its ring system. The heterocyclic groups include benzo-fused 
ring systems and ring systems substituted with one or more oxo moieties. An example 
of a 5 membered heterocyclic group is thiazolyt, and an example of a 10 membered 
heterocyclic group is quinolinyl. Examples of non-aromatic heterocyclic groups are 
pyrrolkJinyl, piperidino, morphofino, thiomorpholino and piperazinyl. Examples of 
aromatic heterocyclic groups are pyridinyl, imidazor/i, pynmidinyl, pyrazolyl, triazoryt, 
pyrazinyl, tetrazolyl, furyf, thienyl, isoxazoryt and thiazotyl. Heterocyclic groups having 
a fused benzene ring include bertzirnidazor/t 

The term •heteroaryT, as used herein, unless otherwise indicated, includes 
aromatic heterocyclic groups wherein heterocyclic is as defined above. 

The phrase "t>ham»ceutica9y acceptable satt(s)", as used herein, unless 
otherwise Indicated, includes salts of acidic or basic groups which may be present to 
the compounds of formula I. 

Certain compounds of formula I may have asymmetric centers and therefore 
exist in different enantiomeric forms. This invention relates to the use of aR optical 
isomers and stereoisomers of the compounds of formula I and mixtures thereof. The 
compounds of formula I may also exist as tautomers. This invention relates to the use 
of afi such tautomers and mixtures thereof. 

Detailed Description of the Invention, 
The following reaction Schemes 1-6 Bustrate the preparation of the compounds 
of the present invention. In the following Schemes, unless otherwise indicated, R, R,, 
R», and R,, are as defined above. In the (Mowing Schemes, "Me" means methyf 
and "Ph" means phenyl. 
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Scheme 2 
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Scheme 3 
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Scheme 4 
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Scheme 5 
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Scheme 7 
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The preparation of compounds of formula I can be carried out by one skilled in 
the art according to one or more of the synthetic methods outlined in Schemes ^•8 
above and the examples referred to below. In step 1 of Scheme 1, the carboxylic acid 
of formula II, which is available from known commercial sources or can be prepared 
according to methods known to those skilled in the art, is nitrated under standard 
conditions of nitration (HNCyHjSO,, 0 # C) and the resulting nitro derivative of formula 
HI is hydrogenated in step 2 of Scheme 1 using standard hydrogenation methods (Hj- 
PoVC under pressure) at ambient temperature (20-25'C) for several hours (2-10 hours) 
to provide the compound of formula IV. In step 3 of Scheme 1, the amino benzoic acid 
of formula IV is reacted with a base such as sodium carbonate under aqueous 
conditions and gently heated until mostfy dissolved. The reaction mixture is chilled to 
a lower temperature (about 0 # C) and treated with sodium nitrate in water. After about 
15 minutes, the reaction mixture b slowty transferred to an appropriate container 
holding crushed ice and a strong acid such as hydrochloric acid. The reaction mixture 
is stirred for 10-20 minutes and then added, at ambient temperature, to a solution of 
excess t-butyl thiol in an aprotic solvent such as ethanol. The reaction mixture is 
acidified to a pH of 4-5 through addition of an Inorganic base, preferably saturated 
aqueous Na a CO„ and the reaction mixture is allowed to stir at ambient temperature for 
1-3 hours. Addition of brine to the reaction mixture, followed by filtration, provides the 
sulfide of formula V. 

in step 4 of Scheme 1, the sulfide of formula V is converted to the 
corresponding indazole carboxylic acid of formula VI by reacting the sulfide of formula 
V wfth a strong base, preferably potassium t-butoxkJe, in dimethyl sulfoxide (DMSO) at 
ambient temperature. After stirring for several hours (1-4 hours), the reaction mixture 
is acidified with a strong add, such as hydrochloric or sulfuric acid, and then extracted 
using conventional methods. In step 5 of Scheme 1, the indazole carboxyfic acid of 
formula V! is converted to the conesponding ester of formula VII by conventional 
methods known to those skilled in the art In step 6 of Scheme 1, the compound of 
formula VtH is provided through afkytebon of the ester of formula VII by subjecting the 
ester to conventional alkytation conditions (strong base/various alkylating agents and, 
optionally, a copper catalyst such as CuBrJ in a polar aprotic solvent, such as 
tetrahydrofuran (THF), N^thytpynoWtnooe ordimethyfformamide (DMF), at ambient 
or high r temperature (25-200 # C) for about 6-24 hours, preferably about 12 hours. In 
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step 7 of Scheme 1, the compound of formula Vill is converted to the corresponding 
alcohol of formula IX by following conventional methods known to those skilled in the 
art for reducing esters to alcohols. Preferably, the reduction is effected through use of 
a metal hydride reducing agent, such as lithium aluminum hydride, in a polar aprotic 
5 solvent at a low temperature (about 0 # C). In step 8 of Scheme 1, the alcohol of 
formula IX ts oxidized to the corresponding aldehyde of formula X according to 
conventional methods known to those skilled in the art. For example, the oxidation can 
be effected through use of a catalytic amount of tetrapropytammonium perrutenate and 
excess N^thytmorpholine-N-oxide ( as described in J. Chem. Soc., Chem. Commun., 
10 1625 (1987), in an anhydrous solvent, preferably methylene chloride. In step 9 of 
Scheme 1, the ester of formula VIII is converted to the corresponding acid of formula 
XI by methods known to those skilled in the art, such as by treating the starting 
compound with sodium hydroxide in methanol and healing the mixture to reflux for 
• several hours (2 or more hours). The acid of formula XI, like the aldehyde of formula 
15 X, is a useful intermediate for the preparation of various compounds of formula I. 

Scheme 2 illustrates an alternative method of preparing the aldehyde of formula 
X and the acid of formula XI, as wen as a method of preparing the compound of 
formula XVII. In step 1 of Scheme 2, the compound of formula XII is nitrated using 
conventional nitration conditions (nitric and sulfuric acid) to provide the compound of 
20 formula XIII. In step 2 of Scheme 2, the nftro derivative of formula XIII is reduced to 
the corresponding amine of formula XIV according to conventional methods known to 
those sJoHed in the art Preferably, the compound of formula XIII is reduced to the 
amine of formula XIV using anhydrous stannous chloride in an anhydrous aprotic 
soh/ent such as ethanol. In step 3 of Scheme 2, the amine of formula XIV is converted 
25 tottocorresporKjing 

tetrafHx>rt>borates as described in A. Roe, Oroanfc Reactions. Vol 5, VvHey, NewYork. 
1949, pp. 198-206, fotowed by phase transfer catalyzed cydzalion as descrfced in R. 
A. Bartsch and I. W. Yang, J. Het Chem. 21, 1063 (1984). In step 4 of Scheme 2, 
alkyiation of the compound of formula XV is performed using standard methods known 
30 to those sWfJed in the art (i.e. strong base, pc4ar aprotic aotverrt and an afcyt hafide) to 
provide the N-alkytated compound of formula XVI. In step 5 of Scheme 2. the 
compound of formula XVI is subjected to metal halogen exchange employing an afcyl 
lithium, such as rvoutyf lithium, in a polar aprotic solvent such as THF, at tow 
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temperature (-50*C - 100°C (-78°C pref rred)) followed by quenching with DMF at ! w 
temperature and warming to ambient temperature to provide the aldehyde intermediate 
of formula X, or the mixture containing the compound of formula XVI is quenched with 
C0 2 , warmed to ambient temperature, and then quenched with an add, such as 
hydrochloric acid, to provide the acid of formula XI. In step 6 of Scheme 2. the 
compound of formula XVI is converted to a compound of formula I wherein R, is R 1t 
which, as defined above, represents an aryt, heteroaryl, or heterocyclic moiety. In step 
6 of Scheme 2, the compound of formula XVII is prepared by reacting the compound 
of formula XVI with a compound of formula R lt -B(OH) a , wherein R^ is as defined 
above, in the presence of Pd(PPhJ, in aqueous Na 2 CO, at reflux for about 4 hours. 

Scheme 3 illustrates the preparation of a compound of formula I wherein R, is 
H and R, is -C(0)NHR 7 wherein R 7 is as defined above. In step 1 of Scheme 3, the 
compound of formula XVIII is treated with boron trifluoride etherate in ethanoMree 
chloroform at a temperature of about -20*C. Alter a short period, such as about 5 
minutes, t-butyt nitrite is added to the mixture and the reaction is stirred at about 0*C 
for about 2 hours. Potassium acetate followed by 18<rowrv6 are then added to 
provide the compound of formula XIX (1H-irKJa2ole-6^<arboxy1ic acid). In step 2 of 
Scheme 3, the compound of formula XIX is treated with concentrated sulfuric add in 
methanol at reflux for about 6 hours foHowed by stirring at ambient temperature for 
about 18 hours to provide the compound of formula XX In step 3 of Scheme 3, the 
compound of formula XX is reacted with a compound of the formula R-X, wherein R is 
as defined above and X Is a leaving group such as chtoco, bromo, or iodo. preferably 
bromo, in the presence ofsoo5um hydride in DMF for about 10-24 hours, preferably 24 
hours, at ambient temperature to provide the ester of formula XXI. In step 4 of Scheme 
3, the eater of formula XXI is converted to the add of formula XXII in accord w«h the 
procedure of step 9 of scheme 1. In step 5 of Scheme 3, the compound of formula 
XXII is treated with tNonyt chloride and DMF (as a catalyst) in arttyoYoua toluene at 
reflux for about 3 hours to provide the corresponding add chloride* Separately, a 
compound of the formula rVNH* wherein R 7 is as defined above, rs added to a mixture 
of sodium hydride in anhydrous THF which is cooled to a temperature of about 0 # C. 
To this second mixture, tha add chloride, referred to above, in THF is added and the 
mixture Is stirred at ambient temperature for a period of 4-24 hours to provide the 
compound of formula XXIII. 
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Scheme 4 illustrates the preparation of compounds of formula I wherein R 2 is 
-C(0)NHR 7 or -C(0)NH(CH 2 ) ft R 7( wherein n is 1 to 4, and R 7 is as defined above. In 
step 1 of Scheme 4, the acid of formula XI is converted to the corresponding acid 
chloride of formula XXIV by treating the starting compound with thionyl chloride and 
5 DMF (as a catalyst) in anhydrous toluene at reflux for about 3 hours. The acid chloride 
of formula XXIV can be converted to the compound of formula XXV by reacting the 
starting compound with a compound of the formula RfUH 2t wherein R 7 is as defined 
above, in the presence of sodium hydride in anhydrous THF at a temperature of about 
O'C. followed by warming to ambient temperature, for a period of 4-24 hours. This 
10 method is preferred where R 7 is substituted or unsubstituted pyridinyl. tn the 
alternative, the compound of formula XXIV can be converted to the compound of 
formula XXV by reacting the starting compound with a compound of the formula R r 
NH* wherein R 7 is as defined above, in the presence of sodium hydride in anhydrous 
DMF at ambient temperature for a period of 4-24 hours. This method is preferred 
15 where R, is substituted or unsubstituted pyrimkfinyt. In the alternative, the compound 
of formula XXIV can be converted to the compound of formula XXV by adding a 
compound of the formula Hj-HH^ wherein R 7 is as defined above, to the reaction 
mixture In which the add chloride is prepared and then heating the mature to a 
temperature of about 20O°C for a short period, such as about 15 nwiutes. 
20 In step 3 of Scheme 4, the compound of formula XXIV is converted to the 

compound of formula XXVI, wherein nis1to4andR 7 isas defined above, by reacting 
the starting compound with a compound wfth a compound of the formula 
H^-C<0)NH(CH 2 ).R 7l wherein nis1to4 l andR r isas defined above, in the presence 
of triethytamine, and optionally olmethylanrfnopyriolne (DMAP), In methylene chloride 
25 at ambient temperature for about 10-48 hours. In the alternative, the compound of 
formula XXJV can be converted to the compound of formula XXVI by reacting the 
startng cornpoufid wim a con^ 

and R 7 is as defined above. In anhydrous pyridine at about 40 # C for about 1 hour. This 
alternative method for step 3 of Scheme 4 is preferred where R, Is a nfcogen- 
30 containing heterocyclic moiety such as pyridinyl 

Scheme 5 fflustrate* the preparation of compounds of formula I where* R, is 
-Z,-« T wherein Z, is «C(0)NH- and R, Is aryl, such as phenyl or naphthyt, substituted 
by -C{0)NHOH. Scheme 5 begins with a compound of the formula XXVII, wherein X 
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is an aryt moiety, as the starting material. The compound of formula XXVII is prepared 
according to the method illustrated in Scheme 4. tn step 1 of Scheme 5, the compound 
of formula XXV 1 1 is hydrolyzed to the corresponding acid of formula XXVI J I which can 
be done according to methods known to those skilled in the art, such as by treating the 
5 compound of formula XXVII with sodium hydroxide in methanol at reflux for about 30 
minutes to 1 hour. In step 2 of Scheme 5, the acid of formula XXVIII is converted to 
the compound of formula XXIX by treating the acid with 1-{3-dimethylaminopropy0-3- 
ethytcarbodiimide hydrochloride andO-benzylhydroxytamine hydrochloride in methylene 
chloride at ambient temperature for about 4-24 hours. In step 3 of Scheme 5, the 

10 compound of formula XXIX is converted to the compound of formula XXX by treating 
the starling compound with 10% Pd/C in ethyl acetate and methanol under an H } 
atmosphere (about 30 psi) at ambient temperature for about 30 minutes to 1 hour. 

Scheme 6 fflustrates the preparation of compounds of formula I wherein Rj is 
-CCOjNRttfCHR^SR" (compound of formula XXXI), wherein R M is C,-C 4 alkyl, m is 1 

15 to 6, and R* is as defined above, or wherein R, it <^(0)NR u (CHR u ),C(0)NHOMe 
(compound of formula XXXIV), wherein R tt ts as defined above, m is 1 to 6, and Me 
is methyl. In step 1 of Scheme 6, the compound of formula XI is treated with a 
compound of the formula ryHCHRJ^SR", wherein R", and m are as defined 
above, 1-<3^imethytamirK>p*opyf)-3^ hydrochloride, and tn^thytarnine 

2Q in methylene chloride at ambient temperature for a period of about 1 8 hours to provide 
the compound of formula XXXI. In step 2 of Scheme 0. the cc*npoui>d of formula XXXII 
it prepared in accord with the method Rustrated in Scheme 4. In step 3 of Scheme 6. 
the compound of formula XXXIH is prepared by heating to reflux the compound of 
formula XXXII in ethanol or methanol and sodium hydroxide for about 1 hour. In step 

25 4 of Scheme 6, the compound of formula XXXIV Is prepared by treating the compound 
of formula XXXIII with methoxylamine rnfdrochteride, 1-(3«frnethytarnro^^ 
ethytcaitodamlde hydrochloride, 1-hydroxybenxotriazoto hydrate and tnethytaroine In 
methylene chloride at ambient temperature for a period of about 18 hours. 

Scheme 7 Illustrates the preparation of compounds of formula I wherein R, is 

30 -C(O)NH(CHRJ.C{0)N(CH a )OH (compound of formula XXXV). wherein m is 1 to 6, 
orwherelnr^is^O)NR 1 ^R t3 LC<0)NHOH (compound of formula XXXVH). wherein 
R^ is as defined above and m is 1 to 6. In step 1 of Scheme 7, the compound of 
formula XXXV is prepared by treating the compound of formula XXXII with sodium and 



WO 98/09961 



PCT/IB97/01023 



-26- 

N-m thylhydroxylamine hydrochloride in methanol at ambient temperature for about 1 6 
hours. In step 2 of Scheme 7. the compound of formula XXXIII is prepared in accord 
with step 3 of Scheme 6. In step 3 of Scheme 7. the compound of formula XXXVI is 
prepared by treating the compound of formula XXXIII with Obenzylhydroxylamine, 1- 
5 hydroxybenzotriazole hydrate, 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide 
hydrochloride, and triethytamine in methylene chloride at ambient temperature for a 
period of about 18 hours. In step 4 of Scheme 7, the compound of formula XXXVII is 
prepared by treating the compound of formula XXXV? with 10% Pd/C in methanol and 
ethyl acetate under a H, atmosphere (about 30 psi) at ambient temperature for about 
10 30 minutes to 1 hour. 

Scheme 8 illustrates the preparation of compounds of formula XXXVIII. In step 
1 of Scheme 8, the compound of formula XVI. which is prepared according to the 
method of Scheme 2, is treated with n-butyi fithium in anhydrous THF at a low 
temperature, such as about -78*C, for about 30 minutes, followed by quenching the 
1 5 mixture with a compound of the formula Rj-CN, wherein R 7 is as defined above, and 
allowing the mixture to warm to ambient temperature over a period of about 30 minutes 
to 1 hour to provide the cornpound of formula XXXVIII. This method of preparing the 
compound of formula XXXVIII is preferred for compounds in which R, is a nrtrogen- 
corrtaining, heteroaryJ moiety. Steps 2 and 3 of Scheme 8 Bustrate an alternative 
20 method of preparing the compound of formula XXXVIII which is preferred for those 
compounds in which R, is a substituted or unsubstituted aryl moiety. In step 2 of 
Schem*8.thecc<ripcHjndoffoi^ of Scheme 

8 except a compound of the formula RrC(0)H is substituted for the compound of 
formula Ry-CN, wherein R, is as defined sbove. In step 3 of Scheme 8. the compound 
25 of formula XXXIX is ockflzed to provide the con^pourrf of fomxda XXXVHI according to 
methods known to those stiDed in the art as described in step 8 of Scheme 1 . 

The compounds of formula I can aiso be prepared fosowfcg one or more 
synthetic methods that are tfsdosed In issued paterrts or pu^ 
In particular, using the irtormeolates described in Schemes 1-8, referred to above, ti 
30 particular the intermediates of formulas VIII, X. XI. XVI. and XXIV, those stifled in the 
art can prepare the compounds of formula I using analogous synthetic methods that 
have been otecribed for compounds in which a phenyl nng is substituted for the 
indaxoJe ring in the compounds of formula I. Such analogous synthetic methods are 
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discJosed in the following issu d patents and published patent applications: United 
States Patent 5,449,676 (issued September 12. 1995); United States Patent 5,459.151 
(issued October 17, 1995); United States Patent 5,491,147 (issued February 13, 1996); 
European patent application EP 470,805 (published February 12, 1992); European 
5 patent application EP 497,564 (published Augusts, 1992); European patent application 
EP 723.962 (published July 15, 1996); WO 92/00968 (published January 23, 1992); 
WO 93/1 5044 (published August 5 ( 1993); WO 93/15045 (published August 5, 1993); 
WO 93/18024 (published September 16, 1993); WO 93/25517 (published December 
23, 1993); WO 94/02465 (published February 3, 1994); WO 95/01338 (published 
10 January 12, 1995); WO 95/04045 (published February 9, 1995); WO 95/04046 
(published February 9, 1995); WO 95/05386 (published February 23, 1995); WO 
95/20578 (published August 3, 1995); WO 95/22520 (pub8shed August 24, 1995); WO 
95/27692 (published October 19. 1995); WO 96/00218 (published January 4, 1996); 
and WO 96/21435 (published July 18, 1996). The foregoing issued patents and 
1 5 published European and PCT international patent applications are incorporated herein 
by reference in their entirety. 

Speoficafy, the compounds of formula I wherein r\ is -Z,-R 7 can be prepared 
by following analogous synthetic methods disclosed in WO 94/02465, WO 95/01338, 
WO 93/2551 7, WO 95/20578, WO 96/00218 and EP 497,564. each of which is referred 
20 to above. The compounds of formula I wherein R, is R* can be pn^nd by foflowing 
analogous synthetic methods disclosed in United States Patent 5,491,147, WO 
95/27692 and WO 95/22520. each of which is referred to above. The compounds of 
formula I wherein R, is a substituent of formula (If) or (Ig) can be prepared by foOowv>g 
analogous synthetic methods disclosed m WO 95/22520, which is referred to above. 
25 Thecwripwjndsofforr^ 

by foOowing analogous synthetic methods disclosed in United States Patent 5,459,151 , 
which is referred to above. The cornpounds of formula I wherein R, is 
-0(»NOC(O)RJR3i 030 be prepared by following analogous synthetic methods 
disclosed in EP 470,805, which is referred to above. The compounds of formula I 
30 wherein R, is -<CR 17 R 1t ) w NR t (C(0)),R 1fl can be prepared by following analogous 
synthetic methods disclosed in WO 92/00968, WO 95*05386, WO 93/15044, and WO 
93/15045, each of which is referred to above. The cornpounds of formula I wherein Rj 
is •CR TT R«CHR»NR^O l (CH 1 ) r A, -CR 1T R w CHR J( NR f P(OKOR ta )C(OXC 1 -C 4 alkyf), or 
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-CR 17 R ia CHR a NR f P(0)(C t -C 4 alkoxy), can be prepared by following analogous 
synthetic methods disclosed in WO 96705386, which is referred to above. The 
compounds of formula I wherein R 2 is a substrtuent of formula (Ic), (Id) or (le) can be 
prepared by following analogous synthetic methods disclosed in WO 93/18024, which 
5 rs referred to above. The compounds of formula I wherein R, ts a substrtuent of 
formula (li) can be prepared by following analogous synthetic methods disclosed in EP 
723.962, which is referred to above. The compounds of formula I wherein R a is 
-C(=NR ai )NH{CH J )^(C t -C K) aryl) can be prepared by following analogous synthetic 
methods disclosed in WO 96/21435, which is referred to above. 

10 The compounds of formula I can be resolved into separate enantiomers by 

using a chiral LC technique according to the following conditions: column: ChiralcetS) 
OD (250 x 4.6 mm); mobile phase: 50:50:0.1 (Hexane:2-propanol:diethylamine); flow 
rate: 1 mUminute; detection: UV (230 nm); temperature: ambient (20-25*C); injection 
volume: 20 //L. The compounds of formula I can also be resolved into separate 

15 enantiomers according to other techniques famiBar to those stifled in the art, including 
those descrfoed in J. March, Advanced Organic Chemistry. (4th Edition. J. WUey & 
Sons), 1992, pages 1 18-125. 

The compounds of formula I that are basic In nature are capable of forming a 
wide variety of different salts with various inorganic and organic acids. Although such 

20 salts must be pha/maceuticafty acceptable tor administration to animals, it is often 
desirable in practice to initially Isolate the compound of formula I from the reaction 
rrtaLraasapharmaceutkafyuna 

to the free base compound by treatment wfth an afcaBne reagent and subsequently 
convert the latter free base to a pharmaceuticaly acceptable acid addition salt The 
25 add addition salts of the base compounds of this invention are readly prepared by 
treating the base compound with a substantiaty equivalent amount of the chosen 
mineral or organic add in an aque<xjs sorvert me<Sum cr 

such as methanol or ethanol. Upon evaporation of the solvent the desired solid salt 
is readfly obtained. The desired add addition salt can also be precipitated from a 
30 solution of the free base in an organic solvent by adding to the solution an appropriate 
mineral or organic add. Cationic salts of the compounds of formula I are simBarty 
prepared xcept through reaction of a carboxy group with an appropriate cationic salt 
reagent such as sotfum, potassium, calcium, magnesium, amrnonium, N,N*- 
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dib nzylethylenediamine, N-methylglucamine (meglumine), ethanolamine, 
tromethamine, or diethanolamine. 

For administration to humans in the curative or prophylactic treatment of 
inflammatory diseases, a variety of conventional routes may be used including orally, 
parenteral^, topically/and rectally (suppositories), in single or divided doses. Oral 
dosages of a compound of formula t or a pharmaceutical^ acceptable salt thereof (the 
"active compounds") are generally in the range of 0.1 to 1000 mg dairy for an average 
adult patient (70 kg), in single or divided doses. Individual tablets or capsules should 
generally contain from 0.1 to 100 mg of active compound, in a suitable 
pharmaceutical^ acceptable vehide or carrier. Dosages for intravenous administration 
are typically within the range of 0.1 to 10 mg per single dose as required. For 
intranasal or inhaler administration, the dosage is generally formulated as a 0.1 to 1% 
(wAv) solution. In practice the physician will determine the actual dosage which will be 
most suitable for an individual patient and it win vary with the age, weight and response 
of the particular patient The above dosages are exemplary of the average case but 
there can, of course, be individual instances where higher or lower dosage ranges are 
merited, and an such dosages are within the scope of this invention. 

For administration to humans for the inhibition of TNF. a variety of conventional 
routes may be used including oraty, parenteraAy, topicaly, and rectally (suppositories), 
in single or divided doses, m general, the active compound wff be admmistefBd oraJr/ 
or parenteral at dosages between about 0.1 and 25 mg/kg body weight of the subject 
to be treated per day, preferably from about 0.3 to 5 mg/kg, fcn single or divided doses. 
However, some variation in dosage wil necessarily occur depending on the condition 
of the subject being treated. The person responsfcle for administration wffl, in any 
event, deterrnine the appropriate dose tor the individual subject 

For human use. the active compounds of the present invention can be 
administered alone, but w* generaty be adrntoteered to an admixture wfth a 
pharmaceutical dBuent or earner selected with regard to the intended route of 
administration and standard pharmaceutical practice. For example, the active 
compounds can be administered orally in the form of tablets containing such exripients 
as starch or lactose, or to capsules either alone or to admixture wfth exdpienta, or to 
the form of efedrs or suspensiom cor^ The active 

compounds may be Injected parenteraBy; for example, intravenously, intramuscularly 
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or subcutaneously. For parenteral administration, the active compounds are best used 
in the form of a sterile aqueous solution which may contain other substance; for 
example, enough salts or glucose to make the solution isotonic. 

Additionally, the active compounds may be administered topically when treating 
5 inflammatory conditions of the skin and this may be done by way of creams, jellies, 
gels, pastes, and ointments, in accordance with standard pharmaceutical practice. 

The therapeutic compounds may also be administered to a mammal other than 
a human. The dosage to be administered to a mammal will depend on the animal 
species and the disease or disorder being treated. The therapeutic compounds may 
10 be administered to animals in the form of a capsule, bolus, tablet or liquid drench. The 
therapeutic compounds may also be administered to animals by injection or as an 
implant Such formulations are prepared in a conventional manner in accordance with 
standard veterinary practice. As an alternative the therapeutic compounds may be 
administered with the animal feedstuff and for this purpose a concentrated feed addrtrve 
15 or prernix may be prepared for rnbdng with the normal animal feed. 

The abflrty of the compounds of formula I or the pharmaceutical^ acceptable 
sans thereof to hhittt PDE IV may be determined by the following assay. 

Thirty to forty grams of human lung tissue is placed in 50 ml of pH 7.4 
TrWphenylrr^yisurfonyl ffcjoride (PMSr^nwcrose buffer and hornogenized using a 
20 Tekmar Ttoumfearft (Tetanar Co.. 7143 Kemper Road, Cincinnati, Ohio 45249) at foR 
speed for 30 seconds The homogenate Is certrifop^ at 48,000 xg for 70 r^ 
4#C Tr* supernatant teftter^ 

FPLC cc*™ (Pharmacia LKB Bkrtechrtotogy, 800 Centennial Avenue, Piscataway, 
New Jersey 06854) pre^equferated with pH 7.4 Trls/PMSF Buffer. A flow rate of 1 
25 n*rrfnute is us^ 

rate for subsequent washing andeJution. Sample Is eJutad using an sxreastog. step- 
wise 1^ grader* kt the pH 7.4 TrtsVPMSF buffer. Efchf ml fractions are colected. 
Fractions are assayed for specffic POe^ activity feterrnined byfHJcAMP hydrolysis 
and the abtty of a known POE* inhibitor (e.g. roapram) to hhtt that hydrolysis. 
Appropriate fractions are pooled, cfiuted with ethylene glycol (2 ml ethylene glycol/5 ml 
of enzyme prep) and stored at -20*C until use. 

Corr^ourK^a#e<fis»crfve^ (DMSO) at a concentration of 10 

mM and diluted 1 2S in water (400 j/M compound, 4% DMSO). Further serial dilutions 
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are made in 4% DMSO to achi ve desired concentrations. The final DMSO 
concentration in the assay tube is 1%. In duplicate the following are added, in order, 
to a 12 x 75 mm glass tube (all concentrations are given as the final concentrations in 
the assay tube). 

i) 25 jA compound or DMSO (1 %, for control and Wank) 
u) 25 pi pH 7.5 Tris buffer 
«i) pHJcAMP (1 pM) 

iv) 25 $A PDE IV enzyme (for Wank, enzyme is preincubated in boiling water 
for 5 minutes) 

The reaction tubes are shaken and placed in a water bath (37»C) for 20 
minutes, at which time the reaction is stopped by placing the tubes in a boiling water 
bath for 4 minutes. Washing buffer (0.5 ml, 0.1 M 4^24iydroxyethyfh1^iperazjna- 
ethanesulfonic acid (HEPES)/0.1M naci, pH 8.5) is added to each tube on an ice bath. 
The contents of each tube are filed to an AFF-Gel 601 column (Biorad Laboratories, 
P.O. Box 1229, 85A Marcus Drive. MelvOe. New York 11747) (boronate affinity gel, 1 
ml bed volume) previously equilibrated with washing buffer. jVlJcAMP is washed with 
2 x 6 ml washing buffer, and fH]5*AMP is then eluted with 4 ml of 0.25M acetic acid. 
After vortexfng, 1 ml of the elution is added to 3 ml scintillation fluid fci a suitable vial, 
vortexed and counted for [*HJ. 

% jnhfcition = 1 - jyerage com fleet compound - average cmo fWanfc) 

average cpm (control) - average com (Wank) 

*°m * defined as that concentration of compound which tahfetts 50% of specific 
hydrolysis of fHJcAMP to fHJS'AMP. 

The abifity of the compounds I or the priarrnaceutica&y acceptable salts thereof 
to inhibit the production ofTNF and. consequently, dernonstrate ther effectiveness for 
treating disease involving the production of TNF is shown by the foflowing fa vitro 
assay: 

Peripheral Wood (100 mis) from human volunteers is cotocted in 
efhytenediarm'netetraacetic acid (EDTA). Mononuclear cafe are isolated by 
FICOLL/Hypaque and washed three times In incomplete HBSS. CeBs are resuspended 
in a final concentration of 1 x 10* ceDs per ml in pre-warmed RPMJ (contaning 5% 
FCS, glutarnlne, pervstep and nystatin). Monocytes are plated a* 1 x 10* eels in 1.0 
ml in 24-weD plates. The eels are incubated at 37*C (5% carbon dioxide) and slowed 
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to adhere to the plates for 2 hours, after which time non-adherent cells are remov d 
by gentle washing. Test compounds (10//I) are then added to the cells at 
concentrations each and incubated for 1 hour. LPS is added to appropriate 
wells. Plates are incubated overnight (18 hrs) at 37*C. At the end of the incubation 
5 period TNF was analyzed by a sandwich ELISA (R&D Quantikine Kit). IC M 
determinations are made for each compound based on linear regression analysis. 

The following Examples illustrate the invention. In the following Examples, 
"min. - means minute(s), *ptT means pounds per square Inch, V means hour(s), 
•equhT means equivalent^ and "cone.- means concentrated. 
10 PREPARATION 1 

l^ciovent^^fh^H^nd ^oM^^^c acid methvi 

9^nn>4^rypY4>en^9k? acq. 9.44 g (57.5 mmoi, 1.0 equiv) of 4- 
propylbenzotc acid were partiafty dissolved in 50 ml concentrated H,S0 4 and chilled 
in an ice bath. A solution of 4.7 mL (74.7 mmol. 1.3 equlv) concentrated HNO, in 10 
15 mL concentrated H,S0 4 was added dropwise over 1-2 min. After stirring 1 hour at 0«C, 
the reaction mixture was poured into a 1 L beaker half fufl with ice. After stirring 10 
min.. the white soBd that formed was filtered, washed 1 x H,0, and dried to give 12.01 
g (100%) of the title compound: mp 106-1WC; IR (KBr) 3200-3400, 2966. 2875, 
2667. 2554. 1706, 1618, 1537. 1299. 921 cm 1 ; 'H NMR (300 MHz. DMSOdJ * 0.90 
20 (t, 3H J»7.4 Hz). 1.59 (m, 2H). 2,82 (m. 2H), 7.63 (d, 1H. J» 8.0 Hz), 8.12 (dd. 1H. 
>1.7. 8.0 Hz). 8.33 (d. 1H. >1.7 Hz); «C NMR (75.5 MHz, DMSCXg 6 14.2, 23.7! 
34.2, 125.4. 130.5, 132.9. 133.6, 141.4. 149.5. 165.9; An* caJcd for 
C^hfO^IMHjO: C. 56.20; H. 5.42; N. 6.55. Found: C. 56.12; H t 5.31; N. 6.81. 
B v-HfWYH^rgpic acq. A mixture of 1 1 .96 g (57.2 mmoQ 3-nftn> 

25 4-prop7«>enzoic acid and 1.5 g 10% PcYC, 50% water wet. h 250 mL CH,OH was 
placed on a Parr hydrogenatton apparatus and shaken under 25 psi H, at ambient 
temperature (20~25»C). After 1 hour, me reaction mixture was feered through 
Ce«e«(trademarkKSK) a based fftering agent), and the filtrate concentrated and dried 
to give 9.80 g (96%) of a pale yesow crystalfine soM: mp 139.5-142.5*0; IR (KBr) 
30 3200-2400. 3369, 3298, 2969, 2874, 2588. 1690. 1426, 1260, 916, 864 cm '; 'H NMR 
(300 MHz, DMSOO * 0 90 ft 3H, J~72 Hz). 152 (m, 2H). 2.42 (m, 2H). 5.08 (br a. 
2H), 6.96 (d. 1H, J=7.8 Hz), 7.05 (dd. 1H, >1.7, 7.8 Hz), 7.20 (d. 1H, >1.7 Hz), MS 
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(Cl. NHJ m/z 180 (M+Hf , base); Anal, calcd for C 16 H 15 NO : *1/3H 2 0: C, 64.85; N f 7.89; 
N, 7.56. Found: C, 64.69; H, 7.49; N, 7.86. 

C - 3-Carboxv-6-oroDvi-ben7 enedia2o t-butvl sulfide A mixture of 8.80 g 
(49.1 mmol, 1.0 equiv) 3-amino-4 -propyl-benzoic acid and 2.34 g (22.1 mmol f 0.45 
5 equiv) sodium carbonate in 55 mL H 2 0 was heated gently with a heat gun until mostly 
dissolved. The reaction mixture was chilled in an ica bath, and a solution of 3.73 g 
(54.0 mmol, 1.0 equiv) sodium nitrite in 27 mL HaO was added dropw»se. After 15 
minutes, the reaction mixture was transferred to a dropping funnel and added over 10 
minutes to a beaker containing 55 g of crushed ice and 10.6 mL concentrated HCI." 
10 After stirring 10 minutea, the contents of the beaker were transferred to a dropping 
funnel and added over 5 minutes to a room temperature solution of 5.31 mL (47.1 
mmol, 0.96 equiv) t-butyl thiol in 130 mL ethanol. The pH was adjusted to 4-5 by 
addition of saturated aqueous Na 2 CO, solution, and the reaction mixture was allowed 
to stir 1 hour at ambient temperature (20-25«C). 200 mL brine were added, and the 
15 mixture was filtered. The solid was washed 1 x H,0 and dried overnight to give 12.25 
g (89%) of a brown/rust colored powder (caution-stench): mp 102*C (dec); IR (KBr) 
3200-2400. 2962. 2872. 2550. 1678. 1484. 1428. 1298. 1171 cnV'; 'H NMR (300 MHz, 
DMSOkV 6 0.84 «. 3H. J*7.3 Hz). 1.48 (m. 2H). 1.55 (s. 9H). 2.42 (m, 2H). 7.29 (d, 
1H. J=1.6 Hz). 7.50 (d. 1H. J*8.0 Hz). 7.86 (dd. 1H, J-1.7. 7.9 Hz), 13.18 (br s, 1H); 
20 MS (themospray, NH«OAc) mfc 281 (M+H*. base); Anal, calcd for CuHJtfifi: C. 
59.96; H, 7.19; N, 9.99. Found: C. 59.71; H, 7.32; N. 10.02. 

D 3-EthYH Wrri« P>e^can>gx^ fctf. A solution of 12.0 g (42.8 mmol, 
1.0 equiv) :^cart>oxy-ei>rcpy^ t-butyl sulfide n 150 mL din^thytsulfoxide 

(DMSO) was added dropwise over 15 minutes to an ambient temperature solution of 
25 44.6 g (398 mmol, 9.3 equiv) potassium tert-butoxide in 200 mL DMSO. After strring 
2 hours at ambient temperature, the reaction mixture was poured into 1 .5 L of 0»C 1 N 
HCL stirred 5 minutes, then extracted 2 x 350 mL ethyl acetate. The ethyl acetate 
extracts (caution - stench) were combined, washed 2 x 250 mL H,0. and dried over 
MgS0 4 . Fltratton, concentration of filtrate and drytig gave a tan sold, which was 
X) triturated with 1L of 1:3 EtjQ/Hexanes and dried to give 7.08 g (87%) of a tan 
crystaKne powder mp24^251*C; IR (KBr) 3301, 3300-2400. 2973. 2504, 1702, 1455. 
1401. 1219 cm- 1 ; 'H NMR (300 MHz, DMSO-dJ S 1.31 (t, 3H. J»7.8 Hz). 2.94 (q, 2H, 
J-7.6 Hz), 7.63 (dd. 1H, J1.1, 8.4 Hz), 7.81 (d, 1H. J=8.4 Hz), 8.06 (d f 1H, J»1.1. Hz), 
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12.95 (br s, 1H); MS (CI, NHJ mfe 191 (M+H+, bas ); Anal, calcd for C 10 H 10 N,O a : C, 
63.14; H, 5.30; N, 14J3. Found: C, 62.66; H, 5.42; N, 14.80. 

E. 3-EthvMHHndazole-6-carboxvlic add methvi ester . 8.78 g (45.8 mmol, 
1.1 equrv) 1^3-dimethytaminopropyl)-3^thylcarbodfirnide hydrochloride were added in 

5 one portion to an ambient temperature solution of 7.92 g (41.6 mmol, 1.0 equrv) 3- 
ethyt-1hMndazole-6-carboxylic acid, 16.9 mL (416 mmol, 10 equrv) methanol and 5.59 
g (45.6 mmol, 1.1 equiv) dimethylaminopyridine (DMAP) in 250 mL CH 2 Clj. After 18 
hours at room temperature, the reaction mixture was concentrated to 150 mL, diluted 
with 500 mL ethyl acetate, washed 2 x 100 mL 1N HCI, 1 x 100 mL H,O t 1 x 100 ml 

10 brine, and dried over Na,S0 4 . Filtration, concentration of filtrate and drying gave 7.8 
g of a brown solid, which was purified on a silica gel column (30% to 50% ethyl 
acetate/hexane gradient) to give 6.41 g (75%) of a tan solid: mp 107-108*C; IR (KBr) 
3100-2950, 1723. 1222 cm* 1 ; 'H NMR (300 MHz, COCIJ 6 8.19 (m, 1H), 7.7-7.8 (m, 
2H), 3.96 (s. 3H), 3.05 (q, 2H, J=7.7 Kz). 1.43 a 3H. 7.7 Hz); MS (CI, NHJ m/z 205 

15 (M+rT, base); Anal, cated for C^HJW C, 64.70; H f 5.92; N, 13.72. Found: C, 
64.88; H, 6.01; N, 13.96. 

F. 1 -Cvck)Pentvl3-ethyH H4nda2ote-6^arboxvfc add methvl ester . 1.17 
g (29.4 mmol, 1.05 equiv) sodium hydride, 60% ofl dispersion, were added in one 
portion to an ambient temperature solution of 5.7 g (27.9 mmol, 1.0 equiv) 3-ethyMH- 

20 Maxoie-e-carboxyic add methyl ester In 125 mL anhydrous OMF. After 20 mm., 3.89 
mL (36.6 mmol, 1 .3 equiv) cycJopentyl bromWe were added dropwise, and the reaction 
mixture aBowed to stir over nig h t at room temperat u re. The mixture was then poured 
into 1 L HjO and extracted 3 x 450 mL ethyl acetate. The organic extracts were 
combined, washed 3 x 400 mL HjO, 1 x 200 mL brine, and dried over NajS0 4 . 

25 FWratioo, concentration of fittrate and drying gave an amber 08, which was purified on 
a silica gel column (10% ethyl acetatemexanea, gravity) to give 5.46 g (72%) of a dear 
c* *H NMR (300 MHz, COCy 6 8.16 (d, 1H, >1.0 Hz). 7.7 (m, 2H) ( 5.00 (qutoet, 1H t 
J=7.5 Hz), 3.97 (s, 3H), 3.01 (q, 2H. J=7.6 Hz), 2.2 (m t 4H), 2.0 (m, 2H), 18 (m. 2H), 
1.39 (t, 3H, J«7.6 Hz); HRMS cafcd for O^tijifi^ 272.1526. Found: 272.15078. 
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G. (1 -Cvclopentvl-3-ethvM H-indazol-6-vQ-methanol. 7 ml (7.0 mmol, 1.0 
equiv) lithium aluminum hydride, 1.0 M solution in tetrahydrofuran (THF), were added 
to a 0*C solution of 1.02 g {7.05 mmol, 1 .0 equiv) 1-cydopentyf-3-ethyl-1H-inda20le-S- 
carboxylic acid methyl ester in 50 mL anhydrous THF. After 20 minutes, 1 mL 
5 methanol was added cautiously, then the reaction mixture was poured into 500 mL of 
5% H 2 S0 4 and extracted 3 x 50 mL ethyl acetate. The organic extracts were combined, 
washed 2 x 40 mL H 2 0, 1 x 40 mL brine, and dried over Na,SQ 4 . Filtration, 
concentration of filtrate, and drying gave 1.56 g of a dear oil, which was purified on a 
silica gel column to give 1.53 g (89%) dear oil: IR (CHCy 3606, 3411, 3009, 2972, 

10 2875. 1621, 1490 cm* 1 ; *H NMR (300 Mhz, CDCIJ 6 7.65 (d, 1H, J=8.0 Hz) 7.42 (s, 
1H). 7.06 (dd, 1H, J=1.0, 8.2 Hz), 4.92 (quintet. 1H. J=7.7 Hz). 4.84 (s, 2H), 2.98 (q, 
2H. J=7.6 Hz), 2.2 (m. 4H). 2.0 (m, 2H), 1.7 (m, 3H). 1.38 (t, 3H t J*7.6 Hz); MS 
(thermospray, NH 4 OAc) nvz 245 (M+H*. base); HRMS calcd for C^HJifl ♦ H: 
245.1654. Found: 245.1675. 

15 H. 1-Cvck»enM^mvMr^ 106 mg (0.301 mmol, 

0.05 equiv) tetrapropylammonium perruthenate(VII) were added to a room temperature 
suspension of 1.47 g (6.02 rnmoJ, 1.0 equiv) (1 -cyydopentyf-3-ethyM H-indazc4-6-yf)- 
methanol, 1.06 g (9.03 mmol, 1.5 equiv) N-methylmorphoDne N-oxide and 3.01 g 4A 
motecular sieves in 12 mL anhydrous CH,CJ,. After 20 minutes the reaction mixture 

20 was filtered through a short column of silica gel (edited with CH,Cy. Fractions 
containing product were concentrated, and the residue chromatog raphed on a s&ca gel 
column (15% ethyl scetate/hexanes, flash) to give 924 mg (63% of a pale yellow sofid: 
mp 41« C; IR (KBr) 3053, 2966. 2872, 2819, 1695 cm* 1 ; *H NMR (300 MHz, COOJ 6 
10.13 (s, 1H), 7.93 (d. 1H, J-0.9 Hz), 7.77 (d. 1H, J«8.4 Hz), 7.60 (dd, 1H ( J=1.2. 8.4 

25 Hz), 5.00 (quintet 1H. J*7.5 Hz), 3.01 <q. 2H. J-7.8 Hz), 22 <ro. 4H). 2.0 (m, 2H), 1.7 
(m, 2H), 1.39 (L 3H, J*7.5 Hz); MS (CI. NH,) rrvz 243 (M+H*. base); Anal, calcd for 
C^H^a C, 74.35; H, 7.49; N, 11.56. Found: C, 74.17; H. 7.58; N, 11.79. 

PREPARATION 2 

1-Cvctooentvl3^m^ 

30 A 4^rorr>o-2-nitn>1 nyoovi-benzene. 125 g (628 mmol, 1.0 equiv) 1- 

brc^x>-4-proc7W)enzene were ao^ed in one portion to a 10 # Csc^utk>n of oTOrr^conc. 
Hfi0 4 and 200 mL H»0. With vigorous mechanical stirring, an ambient temperature 
mixture of 43.2 mL (691 mmol, 1.1 equiv) cone. HNO, (69-71%, 16M) In 150 mL cone. 
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H 2 S0 4 and 50 mL H 2 0 was add d dropwise over 30 minutes. The ice bath was 
allowed to warm to ambient temperature, and the reaction stirred at room temperature 
for 68 hours. The reaction mixture was poured into a 4 L beaker, looser/ packed full 
with crushed ice. After stirring 1 hour, the mixture was transferred to a 4 I separatory 
5 funnel and extracted 4 x 800 mL isopropyi ether. The organic extracts were combined, 
washed 3 x 800 mL H,0, 1 x 500 mL brine, and dried over NajSO,. Filtration, 
concentration of filtrate and drying gave 150 mL of a yellow liquid, which was purified 
by silica gel chromatography (2 columns, 3 kg silica gel each, 2% ethyl 
acetate/hexanes) to afford 63.9 g (42%) of a yellow liquid. The desired regioisomer ts 
10 the less polar of the two, which are formed in a 1:1 ratio, bp 108*C. 2.0 mm; IR 
(CHCy 3031. 2966, 2935, 2875. 1531, 1352 cm 1 ; 'H NMR (300 MHz, CDCy 6 8.01 
(d, 1H. J=2A Hz), 7.62 (dd, 1H. J=2.1. 8.3 Hz) 7.23 (d, 1H, J=8.3 Hz), 2.81 (m, 2H), 
1.67 (m, 2H), 0.98 a 3H. J=7.4 Hz); °C NMR (75.5 MHz, CDCy 6 13.94, 23.74, 34.43, 
119.6, 127.4, 133.3, 135.7, 136.4. 149.8; GCMS (El) m/z 245/243 (M+.), 147 (base); 
15 HRMS calcd for CJiJ*OJBt + H: 243.9973. Found: 243.9954. 

B ^romo-2*roovt^envlarftine 121 g (639 mrnoJ, 3.0 equiv) of 
stannous chloride (anhydrous) were added in one portion to a room temperature 
solution of 51.9Q (213 mmol, 1.0 equiv) 4^nw-2^itro-1^py*^nzer>e in 1200 mL 
absolute ethanol and 12 mL (6 equiv) Hfi. After 24 hours at room temperature, most 
20 of the ethanol was removed on a rotary evaporator. The residue was poured into a 4 
L beaker. 3/4 fill with crushed Ice and Hp. 150 g of NaOH peDets were added 
portionwtse, with stirring, untl the PH - 10 and most of the tin hydroxide has dissolved. 
The mixture was divided in half, and each half extracted 2 x 750 mL ethyl acetate. Afl 
four ethyl acetate extracts were combined, washed 1 x 500 mL each 1N NaOH. H,0, 
25 and brine, then dried over Na^SO,. Fltratton. com»rtrat)on titrate and drytog gave 
a yeBow liquid, which was purified on a 1.2 kg sfica gel column (1:12 ethyl 
acetate/hexanes) to give 41. ttgr^^ tR(CHCg 3490, 3404, 

3006, 2962. 2933. 2873, 1620. 1491 cm'; 1 H NMR (300 MHz, COCy J6.M.9 (m. 
3H>. 3.90 (br s. 2H), 2.42 (m. 2H). 1.62 (m. 2H). 0.99 (L 3H. J=7.3 Hz); GCMS (El) rrVz 
30 215/213 (M+.), 186/184 (base); Anal, calcd for C^NBr C, 50.49; H. 5.65; N, 6.54. 
Found: C, 50.77; H, 5.70; N, 6.50. 
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C. 6-Bromo-3-ethvM H-indazole. 49.22 g (230 mmol, 1 .0 equiv) 5-bromo*2- 
propyt-phenytamine were placed in a 3 L flask and chilled in an ice bath. A 0°C 
solution of 57.5 mL (690 mmol, 3.0 equiv) cone. HCI in 165 mL H 3 0 was added, and 
the resulting solid mass which formed was ground up until a fine white suspension 
5 resulted. 100 mL more HjO were added, then a solution of 15.9 g (230 mmol, 1.0 
equiv) sodium nitrite in 75 mL H 2 0 was added dropwise over 10 minutes. The ice bath 
was removed, and the reaction allowed to stir at room temperature for 30 minutes. The 
reaction mixture was then filtered through a sintered glass funnel, pre coo ted to 0*C. 
The filtrate was chilled tn an ice bath, and with mechanical stirring, a 0*C 

1 0 solution/suspension of 32.8 g (31 3 mmol, 1 .36 equiv) ammonium tetrafiuorobrate in 1 10 
mL HjO was added dropwise over 10 minutes. The thick white suspension which 
formed (aryt diazonium tetrafluoro borate salt) was allowed to stir 1 .5 hours at 0*C. The 
mixture was then filtered, and the solid washed 1 x 200 mL 5% aq. NH 4 BF 4 (cooled at 
0»C), 1 x 150 mL CH,OH (cooled to 0*C), then 1 x 200 mL Et,0. Drying at high 

1 5 vacuum, ambient temperature for 1 hour gave 54.47 g (76%) of the diazonium salt, an 
off-white sofid. 

1500 mL of ethanol free chloroform were placed in a 3-neck flask, then 34.16 
g (348 mmol. 2.0 equrv) potassium acetate (powdered and dried) and 2.3 g (8.7 mmol, 
0.05 equiv) 18-crown-6 were added. After 10 minutes, the diazonium salt was added 

20 in one portion, and the reaction mixture a Bowed to stir at room temperature under 
nitrogen atmosphere for 18 hours. The mixture was then tittered, the sofid washed 2 
x with CHCt* and the ffitrate concentrated to give 47 g of crude product (brown 
crystals). SBca gel chromatography (1.2 kg s&ca gel. ethyl acetate/hexanes gradient 
15%, 20%, 40%) gave 21.6 g (55% for second step, 42% overall) of tan crystals: mp 

25 112-114*C; IR (KBr) 3205, 3008, 2969. 2925, 1616, 1340, 1037 cm* 1 ; 'H NMR (300 
MHz, COCy 6 9.86 (br s, 1H), 7.81 (d, 1H. J«1.3 Hz), 7.57 (d. 1H. >8.4 Hz), 7.24 (dd, 
1H. >1*5, 6.6 Hz), 2.99 (q f 2H, J»7.6 Hr), 1.41 (I 3H, >7.8 Hz); MS (CI, NHJ mfe 
227/225 (M+H*, base); Anal, calcd for Cfifijto: C, 48.02; H, 4.03; N, 12.45. Found: 
C, 48.08; H, 3.87; N, 12.45. 
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D. 6-Bromo-1 - cvclopenrvl-3-ethvM H-inda2ote. 2.46 g (61.4 mmol, 1.05 
equiv) sodium hydride. 60% oil dispersion, were added in 0.5 g portions to a 10°C 
solution of 13.17 g (58.5 mmol, 1.0 equiv) 6-bromo-3-ethyl-1Hnnda20le in 500 mL 
anhydrous DMF. The mixture was stirred at ambient temperature for 20 minutes, then 
5 a solution of 8.8 mL (81.9 mmol, 1.4 equiv) cydopentyt bromide in 10 mL anhydrous 
DMF was added dropwise. After 18 hours, the reaction mixture was poured into 2 L 
H a O and extracted 2 x 1 L ethyl acetate. The organic extracts were combined, washed 
2 x 750 mL H,0, 1 x 500 mL brine, and dried over Na,S0 4 . Filtration, concentration 
of filtrate and drying gave 20.7 g of crude product, which was purified on a silica gel 
10 column (1.1 kg silica gel, 3% ethyl acetate/hexanes) to give 10.6 g (62%) of an amber 
liquid: IR (CHCy 2972, 2875, 1606, 1501, 1048 cm* 1 ; 'H NMR (300 mHz, CDCy 6 
7.56 (d, 1H. J=1.3 Hz), 7.52 (d, 1H, J=8.7 Hz), 7.17 (dd, 1H, J= 1.5, 8.5 Hz), 4.83 
(quintet, 1H t J=7.6 Hz), 2.96 (q. 2H, J=7.6 Hz), 2.15 (m, 4H), 2.0 (m, 2H), 1.65 (m. 2H). 
1.36 (t. 3H, J«7.7 Hz); MS (thermospray, NH 4 OAc) nrvz 2957293 (M+H+, base); Anal. 
15 calcd for C M H t7 N,Br C ( 57.35; H, 5.84; N, 9.55. Found: C t 57.48; H, 5.83; N, 9.90. 

E- 1<W<^penh^3*mvMH4r)da zo)e-^ 1 1 fimL paimmfti 

1.0 equiv) n-BuU. 2.45 M in hexanes, were added to a -78 # C solution of 8.32 g (28.4 
mmol, 1 .0 equiv) 6-bromo- 1 <yctopenty»-3-ethyM H-indazoie in 200 mL anhydrous TXF. 
After 30 min. at «78 # C, 8.8 mL (114 mmol. 4.0 equiv) anhydrous DMF were added 
20 dropwise, and the reaction mixture was allowed to stir an additional 30 minutes at 
-78 # C. The mature was warmed to room temperature over 1 hour, then 125 mL 1N 
HQ were added. After stirring for 10 minutes, most of the THF was removed on a 
rotary evaporator. The residue was diluted with 500 mL Hp, and extracted 2 x 250 
mL ethyl acetate. The organic extracts were combined, washed 1 x 100 mL H,0, 1 x 
25 100 mL brine, and dried over Na^SO,. Fftratton, concentration of filtrate and drying 
gave a yellow oil, which was purified on s&ca gel column (15% ethyl acetatemexanes, 
gravity) to give 4.70 g (68%) of a yeiow crystafine sold: "H NMR (300 MHz, CDCy 
identical to the spectrum of the tffle compound from Preparation 1. 

PREPARATION 3 
30 1 -CvdooentvKSHSthvH H^^oie^rboyvfo «rid 

A. 3^rtro^-PTODvi^ add 

9.44 g (57.5 mmol. 1.0 equiv) of 4-propytbenzoic add were partially dissolved 
in 50 mL cone H,S0 4 and chilled in an ice bath. A solution of 4.7 mL (747 mmol. 1.3 
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quiv) cone. HNO, in mL cone. H,SO, was add d dropwise over 1-2 minutes. After 
stirring 1 hour at 0*C, the reaction mixture was poured into a 1 L beaker half full with 
ice. After stirring 10 minutes, the white solid which formed was filtered, washed 1 x 
HjO, and dried to give 12,01 g (100%) of the title compound: mp 106-109°C; IR (KBr) 
5 3200-3400, 2966. 2875, 2667, 2554, 1706, 1618, 1537, 1299. 921 cnV 1 ; 'H NMR (300 
MHz, DMSO-d,) <50.90 ft 3H, J=7.4 Hz), 1.59 (m, 2H), 2.82 (m, 2H), 7.63 (d, 1H. J=8.0 
Hz), 8.12 (dd, 1H, J=1.7, 8.0 Hz), 8,33 (d, 1H, J=1.7 Hz); *C NMR (75.5 MHz, DMSO- 
dj 6 14.2, 23.7, 34.2, 125.4, 130.5, 132.9, 133.6, 141.4, 149.5. 165.9; Anal, calcd for 
C^NCVIMHjO: C. 56.20; H. 5,42; N, 6.55. Found: C, 56.12; H. 5.31; K 6.81. 

10 B. 3-Amrno-4H3ropvl4)enzoic acid 

A mixture of 11.96 g (57.2 mmoi) 3-nitro-4-propyl-benzoic add and 1.5 g 10% 
Pd/C, 60% water wet. in 250 mL CH,OH was placed on a Parr hydrogenation 
apparatus and shaken under 25 psi H, at ambient temperature. After 1 h, the reaction 
mixture was filtered through CeKteG, and the filtrate concentrated and dried to give 9.80 

15 g (96%) of a pale yellow crystalline soW: mp 1 39.5-1 42.5*C; IR (KBr) 3200-2400. 3369. 
3298. 2969. 2874. 2588. 1690. 1426, 1260, 916, 864 cm' 1 ; 'H NMR (300 MHz, DMSO- 
c*> 6 0.90 ft 3H t J«7.2 Hz). 1.52 (m, 2H), 2.42 (m, 2H). 5.08 (br s. 2H) t 6.96 (d, 1H. 
J*7.8 Hz). 7.05 (dd. 1H, J*1.7, 7.8 Hz). 7.20 (d, 1H. J*1.7 Hz); MS (CI, NHJ nVz 180 
M*H\ base); Anal, calcd for C^^^MZHfi: C, 64.85; N, 7.89; N, 7.56. Found: 

20 C. 64.69; H, 7.49; N, 7.86. 

C. 3^rtoxv-6-pcopvM>er^ t-buhrl sulfide 

A mixture of 8.80 g (49.1 mmol, 1.0 equiv) $+rnkK>4-propyM*raoK acid and 
2.34 g (22.1 mmof, 0.45 equiv) sodium carbonate in 55 mL H,0 was heated gentty with 
a heat gun until most dissolved. The reaction mixture wat chilled in an ice bath, and 

25 a solution of 3.73 g (54.0 mmol. 1.0 equiv) sodium nitrite in 27 mL H,0 was added 
dropwise. After 15 minutes, the reaction mixture was transferred to a dropping funnel 
and added over 10 minutes to a beaker containing 55 g of crushed ice and 10.6 mL 
cone. Ha. After stirring 10 minutes, the contents of the beaker were transferred to a 
dropping funnel and added over 5 minutes to a room temperature solution of 5.31 mL 

30 (47.1 mmol. 0.96 equiv) t-butyl thiol in 130 mL ethand. The pH was adjusted to 4-5 
by addition of saturated aqueous Na,CO, solution, and the reaction mature was 
aBowed to stir 1 hour at ambient temperatuie. 200 mL brine were added, and the 
mixture was filtered. The solid was washed 1 x H,0 and dried overnight to give 12.25 
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g (89%) of a brown/rust colored powder (caution - stench): mp 102°C (dec); IR (KBr) 
3200-2400, 2962, 2872, 2550, 1678, 1484, 1428, 1298, 1171 cm" 1 ; 'H NMR (300 MHz, 
DMSO-dJ 6 0.84 (t, 3H, J=7.3 Hz), 1.48 (m, 2H) ( 1.55 (s, 9H), 2.42 (m, 2H), 7.29 (d, 
1H ( J=1.6 Hz), 7.50 (d, 1H, J=8.0 Hz), 7.86 (dd, 1H, J=1.7, 7.9 Hz), 13.18 (br s, 1H); 
5 MS (thermospray. NH 4 OAc) m/z 281 (M+H+, base); Anal, calcd for CJi^Ofi: C, 
59.96; H, 7.19; N, 9.99. Found: C, 59.71; H ( 7.32; N, 10.02. 
D. S-EthvUH^ dazole-eHeart^ YY^ ?rt 

A solution of 12.0 g (42.8 mmol, 1.0 equiv) 3^rboxy-6^ropyW)enzenediazo 
t-butyl sulfide in 150 mL DMSO was added dropwfse over 15 minutes to a room 
10 temperature solution of 44.6 g (398 mmol, 9.3 equiv) potassium t-butoxide in 200 mL 
DMSO. After stirring 2 hours at ambient temperature, the reaction mixture was poured 
into 1.5 L of 0*C 1N HCI, stirred 5 minutes, then extracted 2 x 350 mL ethyj acetate. 
The ethyl acetate extracts (caution-stench) were combined, washed 2 x 250 mL HjO, 
and dried over MgS0 4 . Filtration, concentration of filtrate and drying gave a tan solid, 
1 5 which was triturated with 1 L of 1:3 Et,0/Hexanea and dried to give 7.08 g (87%) of a 
tan crystalline powder mp 248-251 •C; IR (KBr) 3301, 3300-2400, 2973. 2504, 1702, 
1455. 1401, 1219 cnV , ; 'H NMR (300 MHz. DMSOcJJ * 1-31 (t 3H. J=7.8 Hz). 2.94 
(q. 2H. J=7.6 Hz). 7.63 (dd, 1H. J=1.1 t 8.4 Hz). 7.81 (d. 1H ( J=8.4 Hz), 8.06 (d. 1H, 
J=1.1 Hz), 12.95 (br s. 1H); MS (CI. NHJ nVz 191 (M+H+, base); Anal, calcd for 
20 CuH^NjO,: C, 63.14; H. 5.30; N. 14.73. Found: C. 62.66; H. 5.42; N, 14.80. 
E - 3-EthvM H^aiofc^U^^ «dd methvl ester 
8.78 g (45.8 mmol, 1.1 equiv) 1-<3-<ttrr»thy1aminct>r^ 
hydrochloride were added in one portion to a room temperature solution of 7.92 g (41.6 
mmol. 1.0 equiv) 3-ethyM H-mdazoJe-e^arboxyfic add, 16.9 mL (416 mmol. 10 equiv) 
25 methanol and 5.59 g (45.8 mmol. 1.1 equiv) DMAP in 250 mL CH^ After 18 hours 
at room temperature, the reaction mixture was concentrated to -150 mL, dauted with 
500 mL ethyt acetate, washed 2 x 100 mL 1N HO, 1 x 100 mL H,0. 1 x 100 mL brtoe, 
and dried over Na,S0 4 . FBtration, concentration of filtrate and drying gave 7.8 g of a 
brown soft), which was purified on a sttca gel column (30% to 50% ethyl 
30 acetate/hexanea gradient) t grve 6.41 g (75%) of a tan so6d: mp 107-108*C; IR (KBr) 
3100-2950. 1723, 1222 cm 1 ; *H NMR (300 MHz, COCg S 8.19 (m. 1H). 7.7-7.8 (m, 
2H) t 3.96 (a. 3H), 3.05 (q, 2H f >7.7 Hz). 1.43 a 3H, 7.7 Hz); MS (CI, NHJ rrvz 205 
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(M+H*. base); Anal calcd for C M H 12 N 2 0 2 * C, 6470; H, 5.92; N, 13.72. Found: C, 
64.88; H, 6.01; N. 13.96. 

F, 1-CvdoDentvl-3^ethvt-1H-indazole-6-cart)oxvlic acid melhvl ester 

1.17 g (29.4 mmol, 1.05 equiv) sodium hydride, 60% oil dispersion, were added 
5 in one portion to a room temperature solution of 5.7 g (27.9 mmol, 1.0 equiv) 3-ethyf- 
1H-indazole-6-cart>oxy1ic acid methyl ester in 125 mL anhydrous DMF. After 20 
minutes, 3.89 mL (36.6 mmol, 1.3 equiv) cyclopentyl bromide were added dropwise, 
and the reaction mixture allowed to stir overnight at room temperature. The mixture 
was then poured into 1 L H 2 0 and extracted 3 x 400 mL H 2 O t 1 x 200 mL brine, and 

10 dried over Na 2 S0 4 . Filtration, concentration of filtrate and drying gave an amber oil, 
which was purified on a silica gel column (10% ethyl acetate/hexanes, gravity) to give 
5.48 g (72%) of a dear oil: 'H MR (300 MHz, CDCy 6 8.16 (d. 1H. J=1.0 Hz) ( 7.7 (m, 
2H) r 5.00 (quintet 1H, J=7.5 Hz), 3.97 (s, 3H), 3.01 (q, 2H, J=7.6 Hz), 2.2 (m t 4H), 2.0 
(m, 2H), 1.8 <m, 2H), 1.39 (t. 3H, J=7.6 Hz); HRMS calc for CifiJHfl* 272.1526. 

15 Found: 272.15078. 

G. 1-CvdoDenM-3-ethvHHHndazote-6Hcart>oxvHc acid 

A mixture of 5.24 g (19.2 mmol, 1 .0 equiv) 1<ydopentyt-3-ethyt-1H-indazote-6- 
carboxyiic acid methyl ester in 120 mL methanol and 60 mL 1N NaOH was heated to 
reflux. After 1 hour, the reaction mixture was cooled to room temperature, 

20 concentrated to 75 mL, acidified to pH = 1 with 1N HCI, and extracted 2 x 200 mL ethyl 
acetate. The organic extracts were combined, washed 1 x 150 mL H 2 O t 1 x 150 mL 
brine, and dried over HajSO A . Filtration, concentration of filtrate and drying gave 4.79 
g (96%) of a white solid. A small sample was recrystallized from ethyl acetate/hexanes 
to obtain analytical data: mp 157-1 59 # C; IR (KBr) 3100-2500, 1683, 1298 cm* 1 ; 1 H 

25 NMR (300 MHz, DMSO-dJ S 13.0 (br s, 1H), 8.21 (s, 1H), 7.79 (d, 1H, J=7.9 Hz), 7.62 
(sdd f 1H, J=1.2, 8.4 Hz), 5.18 (quintet, 1H, J=7.5 Hz), 2.92 (q, 2H, J=7.6 Hz), 2.1 (m, 
2H), 2.0 (m. 2H), 1.85 (m. 2H), 1.6 (m, 2H), 1.29 (t 3H, J=7.6 Hz); MS (CI, NHJ m/z 
259 (M+H*. base); Anal, calcd for C W H„NA: C. 69.74; H, 7.02; N, 10.85. Found: C, 
69.77; H, 7.02; N, 10.85. 

30 



WO 98/09961 



PCT/TB97/01023 



-42- 
EXAMPLE 1 

2-CvclODenWI-2HHndazo le^^rfao)o/iicacid(3.5^ichloro-Dvridin-4-vnamideand 
1 -Cvclopentvl> 2H»indazole-6-carfaoxviic acid (3.5-dichloro-Dvridin-4-vnamide 
1.A 1H-lndazole-6-carboxvfic acid 

A partial solution of 15.1 g (100 mmol, 1.0 equiv) 3-amino-4-methylbenzoic add 
in 150 ml anhydrous THF was added dropwise to a -20*C solution of 16 mL (146 
mmol, 1.46 equiv) boron trifluoride etherate in 450 mL ethanol free chloroform. After 
5 minutes, 14 mL (106 mmol, 1.06 equiv) of 90% t-butyf nitrite were added dropwise, 
and the reaction stirred at 0°C for 2 hours, 49 g (500 mmol, 5.0 equiv) potassium 
acetate were added portionwise, followed by 2.65 g (10 mmol, 0.1 equiv) 18-crown-6 
in one portion. The reaction mixture was allowed to stir at room temperature for 48 
hours, then was concentrated on a rotary evaporator. 500 mL of 3:7 acetone/ethyl 
acetate and 150 mL 1N HCI were added, and the mixture stirred for 2 hours. 150 mL 
brine were added and the mixture was filtered. The filtrate was transferred to a 
separatory funnel, the layers separated, and the aqueous layer extracted 2 x 100 mL 
3:7 acetone/ethyl acetate. The organic layers were combined and dried over MgS0 4 . 
Filtration and concentration of the filtrate gave a solid, to which were added 250 mL of 
acetic acid. The suspension was heated on a steam bath until mostly dissolved, then 
was removed from the steam bath and 300 mL of ethereal HCI (prepared by passing 
HCI (g) through 350 mL EtjO, chilled in an ice bath, for 10 minutes) were added slowly 
to the still hot acetic acid solution. 250 mL EtjO were added and the mixture stirred 
at room temperature for 1 hour. Filtration and drying gave a gofden brown powder. 
The powder was suspended in 500 mL of 3:7 acetone/ethyl acetate, 1 00 mL brine were 
added, and the mixture stirred for 1 hour at room temperature. The layers were 
separated, and the aqueous layer was extracted 1 x 100 mL ethyl acetate. The 
combined organic layers were dried over MgSO,. Filtration, concentration of filtrate and 
drying at high vacuum, room temperature for 18 hours gave 7.81 g (48%) of a brown 
powder mp >275°C; MS (CI, NH,) m/r 180 (M+18*, base). 
1B 1H-lndazote- 6Karboxvtic add methvl ester 

A mixture of 7.59 g (46.8 mmol, 1.0 equiv) 1H-inda20te-6-carboxylic add in 500 
mL CHjOH and 1 mL cone. H,S0 4 was heated to reflux for 8 hours, th n allowed to stir 
at room temperature for 18 hours. The mixture was concentrated to -200 mL, diluted 
with 1 L ethyl acetat , and washed 1 x 250 mL saturated aqueous NaHCOj. 1 x 250 
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mL H 2 0, 1 x 250 mL brine, and dried over Na 2 S0 4 . The aqueous washes were 
extracted with two portions of ethyl acetate to recover additional product. The organic 
layers were combined, concentrated, and dried to give 6.75 g (82%) of a yellow- 
orange-tan solid: 'H NMR (300 MHz, CDCy 6 10.8 (br s, 1H), 8.28 (dd. 1H. J=0.9 t 1.9 
5 Hz), 8.15 (d, 1H, J=1.0 Hz), 7.8 (m, 2H), 3.97 (s, 3H); MS (CI. NHJ m/z 177 (M+H*. 
base). 

1.C 1-CvcloDentvl-1H-indazole-6-carboxvlic acid methvl ester and 2i 

cvdoDentvt-2H-inda20le^-carboxvlic acid methvl ester 
1.60 g (39.9 mmol, 1.05 equiv) sodium hydride, 60% oil dispersion, were added 

10 in one portion to a room temperature solution of 6.70 g (38.0 mmol, 1.0 equiv) 1H- 
indazole-6-carboxyiic acid methyl ester in 150 mL anhydrous DMF. After 30 minutes, 
4.5 mL (41.8 mmol, 1.1 equiv) cyciopentyl bromide were added dropwise, and the 
mixture stirred at room temperature for 24 hours. The reaction mixture was diluted with 
1.2 liters of ethyl acetate, washed 3 x 350 mL H,0, 1 x 250 mL brine, and dried over 

1 5 NajS0 4 . Filtration, concentration of filtrate and drying gave 1 2 g of an amber oil, which 
was purified on a 700 g silica gei column (20% ethyl acetate/hexanes, flash) to give 
4.26 g of 1<ydopenty1-1HHridazole-6-carboxylic acid methyl ester (46% yield, less 
polar isomer) and 3.66 g of 2^dopentyt-2H-indazoie-6-cart>oxylic add methyl ester 
(39% yield, more polar isomer). Both compounds were orange oils: data for 1H- 

20 indazole regioisomen IR (CHCy 2996. 2955, 2874, 1717, 1249 cm*'; HRMS calcd for 
C^H^NjO^ 244.1213; found; 244.1209; data for 2H-mdazole regioisomer IR (CHCIJ 
2972, 2955. 2876. 1714. 1242 cm* 1 ; HMRS calcd for C u H^U 3 Of 244.1213. Found: 
244.1220. 

1.0 1 -CvdopcntvM HHndazote-6-carboxvlic acid 

25 A mixture of 3.93 g (16.1 mmol. 1.0 equiv) of 1-cydopentyMH-indazo!e-6- 

carboxylic add methyl ester, 100 mL CH,OH and 50 mL 1N NaOH was heated to reflux 
for 30 minutes. The reaction mixture was cooled to room temperature, and most of the 
CH,OH removed on a rotary evaporator. The residue was diluted with 325 mL H 2 0 and 
acidified to pH - 1 with 2N HCI, After stirring 5 minutes, the mixture was filtered, and 

30 the solid washed 2 x H a O and dried overnight to give 3.42 g (92%) of a yellow powder 
mp 172-175»C; Anal, calcd for C^NA: C, 67.79; H. 6.13; N, 12.16. Found: C, 
67.62; H, 5.82; N, 12.19. 
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1.E 2^vcloDentvl-2H-indazole-6-carboxvlic acid 

This compound was prepared according to the method of Example 1 .D, starting 
with 3.28 g (13.4 mmol) 2-cydopentyl-2H-inda20ie-6-carboxyfic acid methyl ester, 100 
mL CH 3 OH and 40 mL 1N NaOH, to give 2.71 g (88%) of light yellow powder mp 190- 
5 193°C; Anal, calcd for C 13 H„N 2 0 2 ; C, 67.79; H, 6.13; N, 12.16. Found: C, 67.40; H. 
6.04; N, 12.38. 

1.F 1-CvcloDentvl-1H-inda2Qle-6^arboxvlfc acid f3.5^ichloro-Dvridin-4-vl) 
amide 

A suspension of 495 mg (2.15 mmol, 1.0 equiv) 1-cydopentyMHH"ndazole-6- 
10 carboxylic add. 204 //L (279 mmol. 1.3 equiv) thionyl chloride, and 10 //L DMF in 10 
mL anhydrous toluene was heated to reflux for 3 hours, then cooled to ambient 
temperature and concentrated to dryness on a rotary evaporator. In a separate flask, 
a solution of 333 mg (2.04 mmol, 0.95 equiv) 3,5-dichloro-4-aminopyridine in 10 mL 
anhydrous THF was added dropwise to a 0 m C suspension of 198 mg (4.95 mmol, 2.3 
1 5 equiv) sodium hydride, 60% oil dispersion, in 1 0 mL anhydrous THF. The mixture was 
stirred for 15 minutes at room temperature, then was recooled to 0 # C. A solution of 
the acid chloride (prepared above) in 10 mL anhydrous THF was added dropwise, and 
the reaction mixture aflowed to stir at room temperature overnight. 4.5 mL 1N HCI 
were added dropwise to the reaction mixture, which was then diluted with 200 mL 
20 CHjCIj, washed 1 x 30 mL each H a O, 10% aqueous Na 2 CO J( H 2 0, then dried over 
Na,S0 4 . Purification on a silica gel column (2% C^OH/CHjCij. flash) gave 0.76 g 
(94%) of product a yellow amorphous foam: 'H NMR (300 MHz, CDCtJ *8.58 (s, 2H), 
8.19 (d, 1H. J=0.9 Hz), 8.09 (d, 1H, J=0.7 Hz) ( 7.93 (br s, 1H) t 7.84 (dd, 1H. J=0.7, 8.4 
Hz), 7.63 (dd, 1H, J=1.4, 8.4 Hz), 5.08 (quintet, 1H), 2.2 (m, 4H), 2.0 (m, 2H), 1.75 (m, 
25 2H); MS (CI, NHJ mfe 375 (M+H\ base); Anal, calcd for C lt H 1t N 4 OCI 2 : C. 57.62; H, 
4.30; N, 14.93; found: C, 57.68; H t 4.55; N. 14.55. 

1G 2<:vdooen M*2H^azole-6^rboxvlk: acid t3.S^ichtoro^vridirv4- 
Yljamije, 

This compound was prepared according to the method of Example 1.F, using 
30 424 mg of 2^dopenty«H-irKJazoJe-^ add as starting material to give 406 

mg (59%) of a white amorphous foam: *H NMR (300 MHz, CDCy 6 8.57 (s, 2H), 8.36 
(d, 1H, J-1.4 Hz), 8.06 (d, 1H, J=0.7 Hz), 7.84 (br s, 1H). 7.78 (dd, 1H, J=0.7. 8.6 Hz), 
7.64 (dd, 1H, J=1.5, 8.7 Hz), 5.00 (quintet, 1H), 2.35 (m, 2H), 2.25 (m t 2H), 2.0 (m. 
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2H), 1.8 (m, 2H); MS (CI, NHJ m/z 375 (M+H\ base); Anal, calcd for C 18 H 16 N 4 OCI 2 : 
C, 57.62; H, 4.30; N, 14.93. Found: C, 57.39; H, 4.59; N, 14.56. 

EXAMPLE 2 

3-Nitro-4-proDvt-benzoic acid 
5 9.44 g (57.5 mmol, 1.0 equiv) of 4-propylbenzoic acid were partially dissolved 

in 50 mL cone. H 2 S0 4 and chilled in an ice bath. A solution of 4.7 mL (74.7 mmol, 1.3 
equiv) cone. HNOj in 10 mL cone. H 2 S0 4 was added dropwise over 1-2 min. After 
stirring 1 h at 0°C, the reaction mixture was poured into a 1 L beaker half full with ice. 
After stimng 10 min., the white solid which formed was filtered, washed 1 x H 2 0, and 
10 dried to give 12.01 g (100%) of the title compound: mp 106-109°C: IR(KBr) 3200-3400, 
2966, 2875, 2667, 2554, 1706, 1618, 1537, 1299, 921 cm* 1 ; f H NMR (300 MHz, DMSO- 
dj 6 0.90 (t, 3H, J=7.4 Hz), 1.59 <m f 2H), 2.82 (m, 2H), 7.63 (d, 1H, J=8.0 Hz), 8.12 
(dd, 1H. J-1.7, 8.0 Hz), 8.33 (d. 1H f J=1.7 Hz); 13 C NMR (75.5 MHz, DMSO-DJ 6 14.2, 
23.7, 34.2, 125.4. 130.5, 132.9, 133.6, 141.4, 149.5, 165.9; Anal, calcd for 
15 C^NO^IMHjO: C, 56.20; H, 5.42; N, 6.55. Found: C, 56.12; H, 5.31; N, 6.81. 

EXAMPLE 3 
3-Amino^-propvt-benzotc acid 

A mixture of 11.96 g (57.2 mmol) 3-nrtro-4-propy!-benzoic acid and 1.5 g 10% 
Pd/C, 50% water wet, in 250 mL CH 3 OH was placed on a Parr hydrogenation 

20 apparatus and shaken under 25 psi H 2 at ambient temperature. After 1 h, the reaction 
mixture was filtered through Cefite4>, and the filtrate concentrated and dried to give 9.80 
g (96%) of a pale yellow crystalline solid: mp 139.5-142.5*0; IR (KBr) 3200-2400, 
3369, 3298, 2969, 2874. 25588. 1690, 1426, 1260, 916. 864 cm 1 ; 'H NMR (300 MHz, 
DMSOO *0.90 (t, 3H. J=7.2 Hz), 1.52 (m, 2H), 2.42 (m t 2H), 5.08 (br s. 2H), 6.96 

25 <d, 1H, J=7.8 Hz), 7.05 (dd. 1H, J=1.7, 7.8 Hz), 7.20 (d. 1H, J=1.7 Hz); MS (CI.NHJ 
m/z 180 (M+H\ base); Anal, cacld for C 10 H l3 NO 2 »l/3H,O: C. 64.85; N, 7.89; N. 7.56. 
Found: C, 64.69; H, 7.49; N. 7.86. 

E*AMP15 4 
3-Carboxv-6-o roDvl-benzenediazo t-butvl sulfide 
30 A mixture of 8.80 g (49.1 mmol, 1.0 equiv) 3-amino-4-propyl-benzotc acid and 

2.34 g (22.1 mmol, 0.45 equiv} sodium carbonat in 55 mL H,0 was heated gently with 
a heat gun until mostly dissolved. The reaction mixture was chilled in an ice bath, and 
a solution of 3.73 g (54.0 mmol, 1.0 equiv) sodium nrtrit in 27 mL H 2 0 was added 
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dropwise. After 15 min., the reaction mixture was transferred to a dropping funnel and 
added over 1 0 min. to a beaker containing 55 g of crushed ice and 1 0.6 mL cone. HCI. 
After stirring 10 min., the contents of the beaker were transferred to a dropping funnel 
and added over 5 min. to a room temperature solution of 5.31 mL (47.1 mmol t 0.96 
5 equiv) t-butyl thiol in 130 mL ethanol. The pH was adjusted to 4-5 by addition of 
saturated aqueous Na 2 COj solution, and the reaction mixture was allowed to stir 1 h 
at ambient temperature. 200 mL brine were added, and the mature was filtered. The 
solid was washed 1 x H a O and dried overnight to give 12.25 g (89%) of a brown/rust 
colored powder (caution - stench): mp 102 # C (dec); IR (KBr) 3200-2400, 2962, 2872. 

10 2550, 1678, 1484. 1428, 1298, 1171 cm**; *H NMR (300 MHz, DMSOdJ 6 0.84 (t. 3H ( 
J=7.3 Hz), 1.48 (m, 2H). 1.55 (s, 9H), 2.42 (m, 2H), 7.29 (d, 1H, J=1.6 Hz), 7.50 (d, 1H, 
J=8.0 Hz). 7.86 (dd, 1H, J=1.7, 7.9 Hz), 13.18 (br s. 1H); MS (thermospray, NH«OAc) 
m/z 281 (M+H+, base); Anal, calcd for C^NAS: c, 59.96; H, 7.19; N. 9.99. 
Found: C. 59.71; H, 7.32; N, 10.02. 

15 EXAMPLES 
3-EthvMHHndazote-6-carboxvfic acid 

A solution of 12.0 g (42.8 mmol, 1.0 equiv) 3-carboxy-6-propyW)enzenediazo 
t-butyl sulfide in 150 mL DMSO was added dropwise over 15 min. to a room 
temperature solution of 44,6 g (398 mmol, 9.3 equiv) potassium t-butoxkte in 200 mL 

20 DMSO. After stirring 2 h at ambient temperature, the reaction mixture was poured into 
1.5 L of 0 # C 1N HC1, stirred 5 min., then extracted 2 x 350 mL ethyl acetate. The 
ethyl acetate extracts (caution - stench) were combined, washed 2 x 250 mL H,0, and 
dried over MgS0 4 . Rttration, concentration of filtrate and drying gave a tan solid, which 
was triturated with 1 L of 1:3 EtjO/Hexanes and dried to give 7.08 g (87%) of a tan 

25 crystalline powder mp 246-251 •O; IR (KBr) 3301 1 3300-2400, 2973. 2504, 1702, 1455, 
1401, 1219 cm- 1 ; 'H NMR (300 MHz, DMSOdJ 6 1.31 (t, 3H. J=7.6 Hz). 2.94 (q, 2H), 
J=7.6 Hz). 7.63 (dd, 1H. >1.1, 8.4 Hz), 7.81 (d, 1H. J=8.4 Hz), 8.06 (d, 1H, J=1.1 Hz). 
12.95 (br s, 1H); MS (CI, NHJ rrVz 191 (M+H+, base); Anal, calcd for C^H^A: C, 
63.14; H. 5.30; N, 14.73. Found: C, 62.66; H. 5.42; N, 14.80. 

30 EXAMPLE 6 

3-EthvM Hnndazole^carboxyfic acid methyl « ? frr 

8.78 g (45.8 mmol. 1.1 equiv) H3^imethytaminopropyl>-3-ethylcan^um^ 
hydrochlorid were added in one portion to a room temperature solution of 7.92 g (41 .6 
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mmol, 1.0 equiv) 3-ethyl-1H-indazole-6-carboxylic acid, 16.9 mL (416 mmol, 10equiv) 
methanol and 5.59 g (45.8 mmol, 1.1 equiv) DMAP in 250 mL CHfi^ After 18 h at 
room temperature, the reaction mixture was concentrated to -150 mL, diluted with 500 
mL ethyl acetate, washed 2 x 100 mL 1N HC1, 1 x 100 mL H 2 0, 1 x 100 mL brine, and 
5 dried over Na 2 S0 4 . Filtration, concentration of filtrate and drying gave 7.8 g of brown 
solid, which was purified on a silica gel column (30% to 50% ethyl acetate/hexanes 
gradient) to give 6.41 g (75%) of a tan solid: mp 107-108°C; IR (KBr) 3100-2950, 1723, 
1222 cm* 1 ; , H NMR (300 MHz, CDCy 6 8.19 (m, 1H. 7.7-7.8 (m, 2H), 3.96 (s. 3H), 
3.05 (q, 2H, J=7.7 Hz), 1.43 (t, 3H, 7.7 Hz); MS (CI, NHJ m/z 205 (M+H*. base); Anal, 
10 calcd for C tl H 12 NA- C 64.70; H, 5.92; N ( 13.72. Found: C, 64.88; H, 6.01; N ( 13.96. 

EXAMPLE 7 

1-Cvclopentvl-3-€thvl-1H-indazole-6H^rboxvlic add methyl ester 
1.17 g (29.4 mmol, 1.05 equiv) sodium hydride t 60% oil dispersion, were added 
in one portion to a room temperature solution of 5.7 g (27.9 mmol, 1.0 equiv) 3-ethyl- 

15 1H-indazole-6-carboxyiic acid methyl ester in 125 mL anhydrous DMF. After 20 min., 
3.89 mL (36.6 mmol, 1.3 equiv) cyclopentyl bromide were added dropwise, and the 
reaction mixture allowed to stir overnight at room temperature. The mixture was then 
poured into 1 L H 2 0 and extracted 3 x 450 mL ethyl acetate. The organic extracts 
were combined, washed 3 x 400 mL H a O, 1 x 200 mL brine, and dried over Na 2 S0 4 . 

20 Filtration, concentration of filtrate and drying gave an amber oil, which was purified on 
a silica gel column (10% ethyl acetate/hexanes, gravity) to give 5.48 g (72%) of a clear 
ofl: 'H NMR (300 MHz, CDCIJ 6 8.16 (d, 1H, J=1.0 Hz). 7.7 (m, 2H), 5.00 (quintet, 1H, 
J=7.5 Hz), 3.97 (s f 3H) ( 3.01 (q, 2H, J-7.6 Hz), 2.2 (m, 4H), 2.0 (m, 2H) r 1.8 (m, 2H) ( 
1.39 (t, 3H,J=7.6 Hz); HRMS calcd for C^H^O,: 272.1526. Found: 272.15078. 

25 EXAMPLE 8 

1 -Cvdopentvl-3-ethvH HHndazo^S-carboxvlic acid 

A mixture of 5.24 g (19.2 mmol, 1 .0 equiv) 1-cydopentyl-3-ethyM H-indazole-6- 
carboxylic acid methyl ester in 120 mL methanol and 60 mL 1N NaOH was heated to 
reflux. After 1 h, the reaction mixture was cooled to room temperature, concentrated 
30 to 75 mL. acidified topH = 1 with 1N HCI, and extracted 2 x 200 mL ethyl acetate. The 
organic xtracts were combined, washed 1 x 150 mL H,0, 1 x 150 mL brine, and dried 
over Na^SO* Rtration, concentration f filtrate and drying gav 4.79 g (96%) of a 
white solid. A small sample was recrystallized from ethyl acetate/hexanes t Main 
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analytical data: mp 157-159 °C; IR (KBr) 3100-2500, 1683, 1298 cm' 1 ; 'H NMR (300 
MHz, DMSO-de) 6 13.0 (br s, 1H, 8.21 (s. 1H), 7.79 (d. 1H, J=7.9 Hz), 7.62 (sdd, 1H, 
J*1.2, 8.4 Hz), 5.18 (quintet, 1H, J=7.5 Hz), 2.92 (q, 2H, J=7.6 Hz), 2.1 (m, 2H), 2.0 
(m, 2H), 1.85 (m, 2H), 1.6 (m, 2H), 1.29 (t, 3H, J=7.6 Hz); MS (CI, NH,) m/z 259 
5 (M+H*. base); Anal, calcd for C l5 H 18 N 2 0 2 : C, 69.74; H, 7.02; N, 10.85. Found; C, 
69.77; H, 7.02; N, 10.85. 

EXAMPLE 9 

1-Cvclopentv»-3-«thvMHHndazote-6-carboxvlic acid (3.5-dichforo-DvridirM-vlV 
amide 

0 9.A 1-Cvclopentvl-3^thvl-1HHndazole-6-cart>oxvlic acid 

7.73 mL (18.9 mmol, 1.0 equiv) n-butyl lithium, 2.45 M in hexanes, were added 
dropwise to a -78°C solution of 5.55 g (18.9 mmol, 1.0 equiv) 6-bromo-1-cyclopentyl-3- 
ethyUHnndazote in 100 mL anhydrous THF. After 30 minutes, C0 2 (g) was bubbled 
into the reaction mixture for 15 minutes. The reaction mixture was warmed to room 
temperature over several hours, then poured into 600 mL H 2 0, acidified to pH » 1 , and 
extracted 2 X 250 mL ethyl acetate. The organic extracts were combined, washed 1 
x 150 mL HjO, 1 x 100 mL brine, and dried over Na 2 SO<. Filtration, concentration of 
filtrate and drying gave 4.90 g (100%) of off-white crystals: mp 153-155 # C; 1 H NMR 
(300 MHz, DMSO-dJ identical with the spectrum of the product from Example 12. 
9.B 1-Cvdopentvl-3^thvl-1HHndazole-6-carbonvl chloride 
791 //L (10.8 mmol, 1.4 equiv) thionyf chloride were added to a room 
temperature solution of 2.00 g (7.74 mmol, 1.0 equiv) 1 -cydopentyt-3-ethyM H- 
indazole-6-carboxyiic acid and 100 //L DMF in 100 mL anhydrous toluene. The 
reaction mixture was heated to reflux for two hours, then cooled to room temperature, 
concentrated on a rotary evaporator, and dried at high vacuum, room temperature to 
give 2.16 g (100%) of brown crystals: mp 46-48»C; MS (CI, NHJ mfe 279 (M+H*. 37 CI). 
277 (M+H*. *CI). 

9 C 1 -Cvck>DentvP3-ethvl-1 H-indazole-6~ca rfaoxvftc acid f3.5-dichtoro^vridirv 
4-vfWam$de 

This compound was prepared according to the method of example 1.F, using 
1.08 g (3.87 mmoO 1-cydopentyt-3-ethyM Hnndazole-e-carbonyf chloride as starting 
material, to give 1.327 g (85%) of pale yellow crystalline solid: mp 174-176 # C; MS (CI, 
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NH 3 ) m/z 405 (M+l-T, 37 Ct), 403 (M+hT, M CI>; Anal, calcd for C^H^CX^: C, 59.56; 
H ( 5.00; N, 13.89. Found; C, 60.23; H, 5.42; N, 14.09. 

EXAMPLE 10 

1-Cvdopentv>-3-ethvt-1H-inda20te-6-cartx?xvlic acid f4.6^iichloro-pvrimidin-5-vn> 
5 amide 

50 (0.680 mmol, 1.3 equiv) thionyl chloride were added to a room 
temperature solution of 135 mg (0.523 mmol, 1.0 equiv) 1-cyclopentyl-3-ethyl-1H- 
indazole-6-carboxylic acid and 10 //L DMF in 5 mL anhydrous toluene. The reaction 
mixture was heated to reflux for 2 hours, then cooled to room temperature, 

10 concentrated to dryness on a rotary evaporator, and dried at high vacuum, room 
temperature for several hours. 21 mg (0.523 mmol, 1.0 equiv) sodium hydride, 60% 
oil dispersion, were added to a separate flask containing a room temperature solution 
of 86 mg (0.523 mmol, 1.0 equiv) 5-amino-4,6-dichloro-pyrimidine in 5 mL anhydrous 
DMF. After 10 minutes, a solution of the acid chloride (prepared above) in 5 mL 

15 anhydrous DMF was added, and the mixture stirred for 24 hours at room temperature. 
The reaction mixture was then heated to 70 # C for 1.5 hours, cooled to room 
temperature, diluted with 75 mL ethyl acetate, washed 2 x 15 mL H 2 0, 1 x 16 mL brine, 
and dried over MgS0 4 . The crude product was purified on a silica gel column (20% 
ethyl acetate/hexanes) to give 31 mg (15%) of white crystalline solid; mp 171-172 # C; 

20 Anal, calcd for C^^OO*: C, 56.44; H. 4.74; N, 17.32. Found: C, 56.38; H, 4.76; 
N, 17.33. 

EXAMPLE 11 

1<:vdODenM>3^thvl-1HHnda2ote-6^rboxvlic acki phenvlamide 

46 fjL (0.629 mmol, 1.3 equiv) thionyl chloride were added to a room 

25 temperature solution of 125 mg (0.484 mmol, 1.0 equiv) 1 -cycJopentyi-3-ethyM H- 
indazole-6-carboxylic acid and 5 //L DMF in 5 mL anhydrous toluene. The reaction 
mixture was heated to reflux for 2 h, then cooled to room temperature, concentrated 
to dryness on a rotary evaporator, and dried at high vacuum, room temperature for 
several hours. The crude add chloride was dissolved in 5 mL CH,Clj and added to a 

30 room temperature solution of 49 //L (0.532 mmol, 1.1 equiv) aniline and 67 /#L (0.484 
mmol, 1.0 equiv) triethytamine in 5 mL CH,Cl r After 18 h at room temperature, the 
reaction mixture was diluted with 75 mL ethyl acetate, washed 1 x 15 mL ach 1 N HCI, 
HjO, brin , and dried ov r Na,SO«. Filtration, concentration of filtrat and drying gave 
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180 mg of an amber oil, which was purified on a silica gel column to give 160 mg of 
an off-white solid. Crystallization from ethyl acetate/hexanes gave 130 mg (81%) of a 
white crystalline solid: mp 146-147°C; Anal, calcd for C 21 H„N 3 0: C, 75.65; H, 6.95; N, 
12.60. Found; C, 75.65; H, 7.02; N, 12.55, 

EXAMPLE 12 

44 ( 1 -Cvclopentyl-3-ethvl-1 H-indazole-6-carbonvlVaminol-benzoic acid methyl 
ester 

This compound was prepared according to the method of Example 11, using 
300 mg (1.16 mmol, LOequiv) 1-cyciopentvi-3-ethyMHHndazole-6-cartx>xylic acid and 
193 mg (1.28 mmol, 1.1 equiv) methyW-amino-benzoate as starting materials to give 
415 mg (91%) of white crystals: mp 129-132°C; Anal, calcd for C^H^O,: C, 70.56; 
H ( 6.44; N, 10.73. Found: C, 70.36; H, 6.43; N, 10.61. 

EXAMPLE 13 

1-Cvclopentvl-3-ethvl-1H-indazole-6-carboxvlic acid f3-chloro-phenvlVamide. 

This compound was prepared according to the method of Example 11 , using 
1 50 mg (0.581 mmol, LOequiv) 1-cyciopentyt-3-ethyt-1H-indazole-6-cartx>xylic add and 
68 pL (0.639 mmol, 1.1 equiv) 3-chloro-aniline as starting materials to give 211 mg 
(99%) of a dear oil: HRMS calcd for C J1 H 22 N 3 OCI + H: 368.1532. Found: 368.1567. 

EXAMPIE 1* 

1 -Cydopentvl-3-ethyM H-indazoJfr-6-carboxvlic acid(3-methoxv-phenvl>-amide. 

87 mg (0.708 mmol, 1.0 equiv) OMAP were added to a room temperature 
solution of 196 mg (0.708 mmol, 1.0 equiv) 1 -cydopenty*-3-ethyM HH'ndazole-6- 
cartoonyt chloride, 99 pL (0.708 mmol, 1 .0 equiv) triethylamine and 80 pL (0.708 mmol, 
1.0 equiv) nvanisidine in 5 mL CH^CIj. After 48 hours, the reaction mixture was diluted 
with 75 mL ethyl acetate, washed 2 x 15 mL 1N HCt, 1 x 15 mL H,0, 1 x 15 mL brine, 
and dried over MgS0 4 . Filtration, concentration of filtrate and drying gave 0.27 g of an 
amber solid, which was purified by silica gel chromatography (ethyl acetate/hexanes 
gradient 10%, 20%) to give 1 18 mg of a dear oil. Crystallization from petroleum ether 
gave 75 mg (29%) of a white powder mp 91-93*C; Anal, calcd for CsH^r^O,: C, 
72.71; H, 6.95; N, 11.56. Found: C, 72.35; H, 7.15; N, 11.47. 
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EXAMPLE 15 

1-CvcloDentvt-3-ethvl-1HHndazole-6-carboxvlic acid pyridin-4-vlamide 
46 j/L {0.629 mmol, 1.3 equiv) thionyl chloride were added to a room 
temperature solution of 125 mg (0.484 mmol. 1.0 equiv) 1-cyclopentyl-3-ethyl-1H- 
5 indazole-6-carboxylic acid and 5 pL DMF in 5 mL anhydrous toluene. The reaction 
mixture was heated to reflux for 2 hours, then cooled to room temperature, 
concentrated to dryness on a rotary evaporator, and dried at high vacuum, room 
temperature for several hours. The crude acid chloride was dissolved in 5 mL 
anhydrous pyridine, 50 mg (0.532 mmol, 1.1 equiv) 4-aminopyridine were added, and 

10 the mixture heated to 40°C for 1 hour. The reaction mixture was cooled to room 
temperature and allowed to stand overnight. 10 mL H,0 were added, and the mixture 
was concentrated to dryness on a rotary evaporator. The residue was taken up in 50 
mL H,0 and 25 mL CHfi^ and the layers separated. The aqueous layer was 
extracted 1 x 25 mL CHjCIj. The organic extracts were combined, washed 1 x 10 mL 

15 each H 2 0, brine, and dried over Na 2 S0 4 . Filtration, concentration of filtrate and drying 
gave 133 mg of a white foam, which was purified on a silica gel column (25% 
CH,OH/CHjCy to give 122 mg of white needles. Recrystallization from ethyl 
acetate/hexanes gave 101 mg (62%) of white shiny plates: mp 144-146*C; Anal, catcd 
forCjoH^O: C, 71.83; H, 6.63; N, 16.75. Found: C. 72.00; H, 7.03; N, 16.16. 

20 EXAMPLE 16 

1^ck>oenryKWethvM hMndazole^carboxvtk: ackJ Pvr kjin-3-vtamide 
This compound was prepared according to the method of Example 15, using 58 
mg (0.210 mmol, 1.0 equiv) 1^doperrtyK^thyMH^a2ole-6-carbonyl chloride and 
22 mg (0.231 mmol, 1.1 equiv) 3-aminopyridine as starting materials, to give 24 mg 
25 (34%) of white crystals: mp 133-135»C; HRMS caicd for C^H^O + H: 335.1872. 
Found: 335.1000. 

EXAMPLE 17 

1-Cvd0Dentvl3-ethvM HHnda2ole-6-carboxv1ic acid pvridtn-2-viamide 
This compound was prepared according to the method of Example 1 5, using 49 
30 mg (0.177 mmol, 1.0 equiv) 1-cydopentyl-3-ethyM H-indazole-6-carbonyi chloride and 
18 mg (0.195 mmol, 1.1 equiv) 2-aminopyridin as starting materials, to give 17 mg 
(34%) of yellow amorphous foam: HRMS calcd for C^hy^O ♦ H: 335.1872. Found: 
335.1874. 
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EXAMPLE 18 

1 -Cvclopentvt-3-ethvl-1 H-indazole-6<arboxylic acid (PYridin-4-vlrnethvlVamide 
This compound was prepared according to the method of Example 15, using 51 
mg (0.184 mmol, 1.0 equiv) 1-cyclopentyl-3-ethyl-1H-indazole-6-carbonyl chloride and 
5 20 //L (0.193 mmol, 1.05 equiv) 4-{aminomethyl)pyridine as starting materials, to give 
13 mg (20%) of white crystals: mp 147-149°C; HRMS calcd for C 21 H 24 N 4 0 + H: 
349.2028. Found: 349.2031. 

EXAMPLE 19 

1-Cvdopentvl-3-ethvM HHndazoie-6-carboxvtic add(2-pyridin"4'Vt-ethvlVamide 
10 This compound was prepared according to the method of Example 15, using 78 

mg (0.282 mmol, 1.0 equiv) 1^dopentyl-3-ethyl-1H-indazole-6-cart>onyl chloride and 
36 //L (0.295 mmol, 1.05 equiv) 4-(2-aminoethyl)pyridine as starting materials, to give 
35 mg (35%) of white crystals: mp 123-126 # C; Anal, calcd for C s H w N 4 r>1/4H 2 0: C. 
72.01; H, 7.28; N, 15.27. Found: C t 71.77; H, 7.45; N, 15.23. 

15 EXAMPLE V) 

1-CvdopentYk3-ethvM H-jndazofe-6-carboxvlic acid Quinolin-5-vlamide 
This compound was prepared according to the method of Example 15, using 91 
mg (0.329 mmol, 1.0 equiv) 1 -cy dope ntyl-3-e thy M Hnndazole-6-carbonyl chloride and 
52 mg (0.362 mmol, 1.1 equiv) 5-amino-quinoline as starting materials, to give 38 mg 
20 (30%) of pate yellow powder mp 176-178 # C; Anal, calcd for C^H^^O: C, 74.96; H, 
6.29; N, 14.57. Found: C, 74.33; H, 6.53; N, 14.31. 

EXAMPLE 21 
1-Cvdopenrvl-3^thyHHHndazote-6<aruox^^ 

1.1 mL (15.1 mmol, 1.3 equiv) thtonyl chloride were added to a room 
25 temperature solution of 3.00 g (11.6 mmol, 1.0 equiv) 1-cydopentyl-3-ethyl-1 bl- 
ind azole-6-carboxy He acid and 150 /A. DMF in 60 mL anhydrous toluene. The reaction 
mixture was heated to reflux for two hours, then cooled to room temperature, 
concentrated on a rotary evaporator, and dried at high vacuum, room temperature to 
give 3.40 g yellow-brown crystals. 1.88 g (11.6 mmol, 1.0 equrv) 2,6-dichJoroaniline 
30 were added, and the mixture heated in a 200*C oil bath under nitrogen atmosphere. 
Aft r 15 minutes, the reaction mixture was cooled to room temperature. 75 mL ethyl 
acetate and 50 mL saturated aqueous NaHCO, were added, and the mixture stirred for 
10 minutes. The layers were separated, and the organic layer was washed 1 x 20 mL 
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saturated NaHC0 3 , 1 x 20 mL H 2 0, 1 x 20 mL brine, and dried over Na 2 S0 4 . Filtration, 
concentration of filtrate and drying gave a brown solid, which was recrystallized from 
ethyt acetate/hexanes to give 3.78 g (81%) of tan crystalline solid: mp 177-179°C; 
Anal, calcd for C 2l H 21 N,OCI 2 : C, 62.69; H, 5.26; N, 10.45. Found: C, 62.67; H, 5.20; 
5 N, 10.43. 

EXAMPLE 22 

44M -Cvclopentvl-3-ethvM H-indazole-S-carbonvlVaminol- benzoic acid 
A mixture of 380 mg (0.971 mmol, 1.0 equiv) 4^(1-cyclopentyl-3-ethyl-1H- 
indazole-6<arbony1>-amino}-benzoic acid methyl ester, 4 mL 1N NaOH and 20 mL 
10 methanol was heated to reflux for 40 minutes. After cooling to room temperature, the 
reaction mixture was concentrated on a rotary evaporator, and the residue diluted with 
150 mL H 2 0, acidified to pH = 1, and extracted 2 x 50 mL ethyl acetate. The organic 
extracts were combined, washed 1 x 25 mL each H 2 0, brine, and dried over Na 2 S0 4 . 
Filtration, concentration of filtrate, and drying at high vacuum, room temperature gave 
15 298 mg (81%) of a white crystalline solid: mp 249-251 °C; Anal, calcd for C^H^Ufiy 
C, 70.00; H, 6.14; N, 11.13. Found: C, 69.66; H, 6.13; N, 11.08. 

EXAMPLE 23 

1 ^vdoDenrv^3^thvt-1 HH'nda2:ole-6^fbQ^^ acid f4-benzv1oxvcart>amovl- 
phenvlVarwde 

20 140 mg (0.728 mmol, 1 . 1 equiv) H3<iimemyUrninopropy1)-3^thylcarbodHmide 

hydrochloride were added in one portion to a room temperature solution of 250 mg 
(0.662 mmol. 1.0 equiv) 4^1<ydopentyK^myMH^ 

benzoic acid, 106 mg (0.662 mmol, 1.0 equiv) O-benzylhydroxylamine hydrochloride, 
101 mg (0.662 mmol, 1.0 equiv) 1-hydroxybenzotriazole hydrate, and 194 /#L (1.39 

25 mmol, 2.1 equiv) tnethytomine in 25 mL CHjCI,. After 18 hours, the reaction mixture 
was diluted with 1 50 mL ethyl acetate, washed 1 x 25 mL each 1 N HCI, HjO, brine, and 
dried over Na 2 S0 4 . The crude product was punned on a sflica gel column (2% 
C^OH/CHjCl,, flash) to give 212 mg (66%) of white crystalline solid: mp 194-198*C; 
Anal, catad for CJ^fiv C. 72.17; H, 7.10; N. 11.61. Found: C. 71.62; H, 6.47; N, 

30 11.85. 
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EXAMPLE 24 

1 -Cvclopentvl-3-ethvM H-indazote-6-carboxvlic acid (4-hvdroxvcarbamovl- 
phenvO-amide 

A mixture of 187 mg (0.387 mmol, 1.0 equiv) 1-cyclopentyl-3-ethyl-1HHndazole- 
5 6-carboxylic acid (4-ben2yloxycarbamoyf-phenyl)-amide and 200 mg 10% Pd/C in 10 
mL ethyl acetate and 10 mL methanol was placed on a Pan® hydrogenation apparatus 
and shaken under 30 psi H, at room temperature for 1 hour. The reaction mixture was 
firtered through Celite®, and the filtrate concentrated and dried to give a tan solid. 
Purification on a silica gel column (CHjOH/CHjClj gradient 4%, 10%, 20%, flash) gave 
10 74 mg (49%) of a tan solid: mp 175°C (dec); HRMS calcd for C^H^O, + H: 
393.1928. Found: 393.1949. 

EXAMPLE 25 

25.A 1-Cvdobutvl-3^thvl-1hMndazole-6-carfaoxvlic acid methvl ester 
This compound was prepared according to the method of Preparation 3, using 
15 750 mg (3.67 mmol, 1.0 equiv) 3^thy^1H-inda20le-6-cart>oxylic acid methyl ester and 
0.38 mL (4.04 mmol, 1.1 equiv) cydobutyl bromide as starting materials to give 307 mg 
(32%) of a clear oil: HRMS calcd for C^ B H u N 2 0 2 + H: 259.1447. Found: 259.14550. 
25.B 3-EthvMHSopropvM H-jndazole^carboxvRc acid methyl ester 
This compound was prepared according to the method of Preparation 3, using 
20 750 mg (3.67 mmol, 1.0 equiv) 3-«thyl-1 H-indazoie-6-carboxylic acid methyl ester and 
0.38 mL (4.04 mmol, 1.1 equiv) 2-bromopropane as starting materials to give 359 mg 
(40%) of a cfear oil: HRMS calcd for 0 f4 H ia N,O 3 + H: 247.1448. Found: 247.14530. 
25.C 1 -CvdoDropvlrrwthvl3-cthvM H-jndazote^carboxvlic aod methvl ester 
This compound was prepared according to the method of Preparation 3, using 
25 750 mg (3.67 mmol, 1 .0 equiv) 3-ethyH Hnridazole-6-carboxytic acid methyl ester and 
0.39 mL (4.04 mmol, 1.1 equiv) cydopropylmethyl bromide as starting materials to give 
338 mg (36%) of a dear oil: HRMS calcd for C 1f H„NA ♦ H: 259.1447. Found 
259.1435. 

25.D 1-Cvdohex-2-€nvl-3~ethvM Hnndaz&le^carboxvllc acid methvl ester 
30 This compound was prepared according to the method of Preparation 3, using 

750 mg (3.67 mmol, 1 .0 equiv) 3-«thyJ-1 H-inda2o!e-6-carboxytic acid methyl ster and 
0.46 mL (4.04 mmol, 1.1 equiv) 3-bromocyctehexene as starting materials to giv 467 
mg (45%) of a clear oil: HRMS calcd for C, 7 H a> N 2 0 J : 284.1525. Found: 284.1512. 
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25. E 3>Ethvl-1-f6'f4-Phenvf-butoyvVhexvlMH -ir\ria?ole^arboxvlic add 

methvl ester 

This compound was prepared according to the method of Preparation 3, using 
137 mg (0.671 mmol, 1.0 equiv) 3^thyl-1 H-indazole-6-carboxylic acid methyl ester and 
5 273 mg (0.872 mmol, 1 .3 equiv) 6-<4-phenyl-butoxy)-hexyI bromide as starting materials 
to give 163 mg (56%) of a yellow oil: HRMS calcd for C 27 H*N 2 0 3 + H: 437.2804. 
Found 437.2833. 

EXAMPLE 26 

26. A 1-Cvdobutv^3^thv^■1H-ind a2ole^ca^boxvlic acid 

10 This compound was prepared according to the method of Preparation 3, using 

225 mg (0.906 mmol. 1.0 equiv) 1<vcJobutyl-3-ethyl-1H-inda2ole-6^art)Oxylic acid 
methyl ester as starting material to give 168 mg (76%) of an off white crystalline solid: 
mp 148-150*C; HRMS calcd for C^NA + H: 245.1290. Found: 245.1302. 
26.B ^Ethvl-14sopropvl-1H-ind ^Qlft-e-carboxvlic acid 

15 This compound was prepared according to the method of Preparation 3, using 

300 mg (1.22 mmol, l.0equw)3^my^1^propy»-imndazole-6^rboxylic acidmethyt 
ester as starting material to give 260 mg (92%) of a pale yellow crystalline solid: mp 
160-163'C; Anal, calcd for C^NA: C, 67.21; H, 6.94; N t 12.05. Found: C. 67.07; 
H. 7.04; N, 12.16. 

20 26.C 1^vdoDropv^ thv^thvM^^ acid 

This compound was prepared according to the method of Preparation 3, using 
294 mg (1.14 mmol, 1.0 equiv) 1-cydopropyirr*myt-3-ethyM H-indazoky-6-carboxy6c 
acid methyl ester as starting material to give 261 mg (94%) of a pale yellow crystalline 
soOd: mp126-130-C; Ana!, calcd for C^JHfl;. C, 68.83; H, 6.60; N, 11.46. Found: 
25 C, 68.39; H, 6.67; N. 11.41. 

26.D ^EthvM4644^henvlbutoxvV-ta add 
This compound was prepared according to the method of Preparation 3, using 
■ 147 mg (0.337 mmol, 1.0 equiv) 3^myMK6H4i)henyl-butoxy)^exyfh1HHnda20te-6- 
carboxyfic acid methyl ester as starting material to give 137 mg (96%) of a pale yellow 
30 il: HRMS calcd for C^H^NA + H: 423.2648. Found: 423.26795. 
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EXAMPLE 27 

27.A 1-CvclohexYl-3-ethvl'1H-inda2oie-6-carfaoxvlic acid methyl ester 
A mixture of 417 mg (1.47 mmol, 1.0 equiv) 1-cyclohex-2-enyl-3-ethyl-1H- 
indazole-6-carboxyfic acid methyl ester and 50 mg of 10% Pd/C, 50% water wet in 20 
mL ethyl acetate was placed on a Pan® hydroge nation apparatus and shaken under 
45 psi H 2 for 45 minutes. The reaction mixture was tittered through Celrte®, and the 
filtrate concentrated on a rotary evaporator and dried at high vacuum, room 
temperature to, give 399 mg (95%) of a clear oil: HRMS calcd for C^H^NjOj + H: 
287.1759. Found: 287.1783. 

27. B 1 -Cvclohexvl-3-ethyM HHndazole-6-carpoxvlic acid 

This compound was prepared according to the method of Preparation 3, using 
366 mg (1.28 mmol, 1.0 equiv) 1-cydohexyl-3-ethyHH-inda20le-6-cart>oxylic acid 
methyl ester as starting material to give 325 mg (93%) of a pale yellow solid: mp 196- 
197*C; HRMS calcd for 0 %9 H x N 2 O 2 + H: 273.1603. Found: 273.1596. 

EXAMPLE 28 

28-A 3-Eth^W4-fluoro>Dhenvr>-1H-indazole-a-carfaoxvlic add methyl ester 
0.245 mL (2.24 mmol, 2.0 equiv) 1-bromo-4-fluorobenzene were added to a 
room temperature suspension of 0.23 g (1.12 mmol, 1.0 equiv) 3-ethyMHH'ndazole-6- 
carboxylic acid methyl ester, 0.23 g (1.67 mmol, 1.5 equiv) potassium carbonate, and 
-100 mg (0.348 mmol, 0.3 equiv) Cu^Br^ in 6 mL N-methylpyrrolidinone. The reaction 
mixture was heated to 175*C for 28 hours, then cooled to room temperature, poured 
into 100 mL H 3 0, and extraded 3 x 50 mL ethyl acetate. The organic extracts were 
combined, washed 2 x 50 mL H,O t 1 x 50 mL brine. The aqueous washes were back 
extracted 1 x 75 mL with ethyl acetate. All ethyl acetate extracts were then combined 
and dried over Na,S0 4 . Filtration, concentration of filtrate and drying gave 0.6 g of 
brown oil, which was purified on a silica gel column (10% ethyl acetate/hexanes) to give 
96 mg (29%) of a white crystalline soRd: mp 72-74 # C; MS (CI, NHJ mfe 299 (M+H\ 
base). 

28. B 3-Eth^1^4-fluofo^henvlV1HHnda2olfr6^rboxvlte acid 

This compound was prepared according to the method of Preparation 3, using 
96 mg (0.322 mmol, 1.0equrv)3^thyM-{4-fkjoro^eny1>1 acid 
methyl star as starting material to giv 64 mg (92%) of a white solid: mp 204-205-C; 
HRMS calcd for C ie H„N 2 0 2 F ♦ H: 285.1040. Found: 285.10257. 
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EXAMPLE 29 

1-Cvclobutvl-3-ethvl>1H-indazole-6-carboxvlic a cid (3.5-dichloro-ovridin-4-vlV 
amide 

This compound was prepared according to the method of Example 10, using 
5 144 mg (0.589 mmol, 1.0 equiv) l-cyclobuty(-3-ethyl-1H-inda2ole-6-carboxylic acid as 
starting material, to give 44 mg (18%) of an off white crystalline solid: mp 166-1 68 °C; 
HRMS calcd for C w H 1t N 4 OCI 2 + H: 389.0936. 

EXAMPLE 30 

3-EthvMHSODroDvH H-indazole-6-carboxvtic add (3.5^dic hloro-Dvridin-4-vlV 
10 amide 

This compound was prepared according to the method of Example 10 t using 
232 mg (1.00 mmol, 1.0 equiv) 3-ethyl-lHsopropyt-1HHndazole-6-carboxylic acid as 
starting material, to give 73 mg (20%) of an off white crystalline solid: mp 145-148'C; 
HRMS calcd for C w H t ,N 4 OCI 2 + H: 377.0936. Found: 377.0938. 
15 EXAMPLE 31 

1^vdoDroDvlmethvl>3^thv?-1H-imja2ole-6^rboxvHc acid ( 3.5-dichloro- 

ovridin~4-v1lamide 

This compound was prepared according to the method of Example 10, using 
224 mg (0.917 mmol. 1.0 equiv) lK7clopropylniethyl-3^thyl-1^Hndaxole-e-carboxylic 
20 acid as starting material, to give 51 mg (14%) of an off white crystalline solid: mp 148- 
150 *C; HRMS calcd for C ia H ia N 4 OCI,t-H:389.0936. Found: 389.091. 

EXAMPLE 32 

1^vdohexv^thvl-1HHnda2 ole-6^rboxv1ic acid r3.5-dichloro-Dvridin-4-vlV 
amide 

25 This compound was prepared according to the method of Example 10, using 

300 mg (1.10 mmol, 1.0 equiv) 1^dohexy»-3^thyl-1Hsnda2ole-6^rboxylic acid as 
starting material, to give 83 mg (18%) of an off white crystalline solid: mp 124-127 # C; 
MS(CI, NHJ mtz 421 (M+H„ jtCI+^CI), 419(M+H. f *Ck 97 CI, base), 417 (M+H„ 
jgCI+agCI). 

30 
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EXAMPLE 33 

3- EthvM -r6-(4-ohenvl-butoxvVhexvn-1 H-indazote-6-carboxvfic acid (3.5- 
dichloro-Dvridin-4-vn-arnide 

This compound was prepared according to the method of Example 1 , using 127 
5 mg (0.301 mmol, 1.0 equiv) 3-ethyl-1-[6-(4-phenyl-butoxy)-hexyrj-1H-inda2ole-6- 
carboxylic add as starting material, to give 119 mg (70%) of a dear oil, which was 
crystallized from ether/hexanes to give 72 mg (42%) of white crystals: mp 76-79 # C; 
HRMS calcd for C S1 H*N 4 0 2 CI 2 +H:567.2294. Found: 567.2288 

EXAMPLE 34 

10 3-Ethvl-1-(4-fluoro-ohenvl>-1HHnda2ole-6-carfaoxvlic add (3.5-dichloro-Dvridirv- 

4- vlVamide 

This compound was prepared according to the method of Example 10, using 80 
mg (0.281 mmol, 1.0 equiv) 3-ethyM -<4-fluoro-phenyl)-1 H-mdazole-6-carboxyfic add 
as starting material, to give 22 mg (18%) of a white crystalline solid: mp 197-199 *C; 
15 HRMS calcd for C^H^N.OCI^F + H: 429.0688. Found: 429.0704. 

EXAMPLE 35 

K1-CvdODentvl-3-ethvM Hnndazole-S^carbonvtVaminoVacetic addroethvlester. 
134 mg (0.697 mmol, 1.0 equiv) 1n[3-dimethylaminopropyl}-3-ethylcarbodfimide 
hydrochloride were added in one portion to a room temperature solution of 180 mg 
20 (0.697 mmol, 1.0 equiv) 1<ydopentyl-3-emyMH-4ndazole-6-carboxylic add, 87.5 mg 
(0.697 mmol, 1.0 equiv) glycine methyl ester hydrochloride, 107 mg (0.697 mmol, 1.0 
equiv) 1-hydroxybenzotriazoie hydrate, and 1 94 $jL (1.39 mmol, 2.0 equiv) triethytamine 
in 5 mL CH 3 Ctj. After 18 h, the reaction mixture was diluted with 150 mL ethyl acetate, 
washed 1 x 25 mL each 1N HCi, HjO, brine.and dried over Na 2 S0 4 . The crude product 
25 was purified on a silica gel column (40% ethyl acetate/hexanes, flash) to give 187 mg 
(66%) of a white waxy solid: mp 89-93 # C; Anal, calcd for C^H^O,; C, 65.63; H, 7.04; 
N, 12.76. Found: C. 65.74; H t 7.02; N, 12.74. 

EXAMPLE 36 

f f 1^Cvdopentvl-3-ethvM Hnndazole^c arbonvtVaminoVacetic add 
30 This compound was prepared according to the method of Preparation 3, using 

170mg (0.51 6 mmol, 1 .0 equiv) [(1-cydopenty*-3-ethyM Hnndazole-6-carbonyf)-amino}- 
acetic add methyl ester as starting material to give 155 mg (95%) white crystals: mp 
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182-184 *C; Anal, calcd for C 17 H ai N,0 3 : c - 64 - 73 i H - 671: N - 13 - 32 - Found: C - 64 731 
H, 6.80; N, 12.81. 

EXAMPLE 37 

1-Cvclooentvl-3-ethvM H-indazole-S-carboxvlic acid (benzvloxYcarbamovl- 
5 methvlVamide 

This compound was prepared according to the method of Example 23, using 
144mg (0.457 mmol, 1 .Oequiv) [(1 -cyclopentyl-3-ethyH H-indazo!e-6<arbonyl)-amino]- 
acetic acid as starting material to give 125 mg (65%) of a white amorphous solid: ! H 
NMR (300 MHz, CDCI„ partial) 6 493 (s, 2H),3.00 (q. 2H, J=7.6 Hz). 2.2 (m, 4H), 2.0 
10 (m, 2H). 1.7 (m, 2H), 1.39 (t, 3H. J=7.6 Hz); MS (CI. NH,) m/z 421 (M+H. ( base). 

EXAMPLE 38 

1-Cvclopentvt-3-ethvl«1H-indazole-6-carboxvlic acid hvdroxv caroarnovlmethvl- 
amide 

A mixture of 120 mg (0.285 mmol, 1.0equiv)1-cyctopenty!-3-ethyl-1HHndazole- 
1 5 6-carboxylic acid (benzytoxycarbamoyl-methyl>-amide and 0. 08 g 1 0% Pd/C, 50% water 
wet in 10 mL methanol and 10 mL ethyl acetate was placed on a Parr® hydrogenation 
apparatus and shaken under 30 pst Hj at room temperature for 40 minutes. The 
reaction mixture was filtered through Celitefc. and the filtrate concentrated and dried 
to give 104 mg of a tan solid. Trituration with hexanes gave 69 mg (73%) of a tan 
20 crystalline powder mp 105 m O (dec); HRMS calcd for C^H^A ♦ H: 331.1772. 
Found: 331.1769. 

EXAMPLE 39 

l-Cvdopentvt-3-ethvM hMndazole^-carboxvlic add f2-methvlsulfanvl-ethYlV 
amide 

25 This compound was prepared according to the method of Example 35, using 57 

mg (0.221 mmol, 1 .0 equiv) 1-cydopenty»-3-ethyM H-indazote-6-carboxylic add and 20 
mg (0.221 mmol, 1.0 equiv) 2-{methylthio)ethylamine as starting materials. Silica gel 
chromatography (30% ethyl acetate/hexanes) gave 53 mg (73%) of white crystals: mp 
81-63 *C; Anal, calcd for C^NA: C, 65.21; H, 7.60; N, 12.68. Found: C, 65.26; 

30 H,7.49; N, 12.81. 
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EXAMPLE 40 

1-CvdopenM-3-ethvl-1H»inda2ole-6*cartx)xvltc acid (methoxvcarbamovt-methvIV 
amide 

This compound was prepared according to the method of Example 37. using 
222 mg (0 .704 mmol t 1 .0 equiv) [( 1 -cyclopentyl-3-ethy 1-1 H-indazole-6-carbony l)-amino]- 
acetic acid and 59 mg (0.704 mmol, 1 .0 equiv) methoxylamine hydrochloride as starting 
materials to give 39 mg of a dear oil. which was crystallized from ether/hexanes to give 
34 mg (14%) of white crystals: mp 135-136 # C; Anal, calcd for C 18 H„N 4 O s : C, 62.77; 
H, 7.02; N, 16.27. Found:C, 62.64; H, 6.87; N, 16.47. 

EXAMPLE 41 

3-ff1-CvcloDentvl-3-ethvl-1HHndazole-6-carbonvl)-amino1-propionic acid ethvl 
ester 

This compound was prepared according to the method of Example 35, using 
297 mg (1.15 mmol, LOequiv) 1-cydopentyl-3-ethyl-1H-indazole-6-carboxylic acid and 
177 mg (1,15 mmol, 1.0 equiv) 6eta-alanine ethyl ester hydrochloride as starting 
materials to give 372 mg (90%) of white crystals: mp 74-76 *C; Anal, calcd for 
C„H„N 3 0,: C, 67.21; H, 7.61; N, 11.76. Found: C.67.40; H, 7.56; N, 11.99 

EXAMPLE 42 

34(1-Cvdopentvl-3-ethvM H-indazote-6-carbonvlV- aminol-propionic acid 
A mixture of 330 mg (0.923 mmol, 1.0 equiv) 3-{(1-cydopentyi-3-ethyHH- 
tndazole-6-cartx>nyl)-amino]-propionic acid ethyl ester in 10 mL ethanof and 4 mL 1N 
NaOH was heated to reflux for 1 h. After cooling to room temperature, the reaction 
mixture was concentrated, diluted with 75 mL H 2 0, addified to pH 1, and extracted 3 
x 35 mL ethyl acetate. The organic extracts were combined, washed 1 x 25 mL H,0, 
1 x 25 mL brine, and dried over Na 2 S0 4 . Filtration, concentration of filtrate on a rotary 
evaporator and drying at high vacuum, room temperature gave 297 mg (98%) of white 
solid: mp 151-153 # C; Anal, calcd fotC^Hfiy C f 65.63; H, 7.04; N, 12.76. Found: 
C, 65.75; H, 7.12; N, 12.91. 

EXAMPLE 43 

1-Cvdopentvt.a-ethvl-lHHndazole-6-carboxvlic add f2-benzvtoxvcarbamovl 
ethviyamkje 

This compound was prepared according to the method of Example 37, using 
250 mg (0.759 mmol, 1.0 equiv) 3-{(1^dopentyl-3-emyl-1HHndazole-6-carbonyl)- 
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amino)-propionic acid and 121 mg (0.759 mmol, 1.0 equiv) O-benzylhydroxylamine 
hydrochloride as starting materials, to give 237 mg (72%) of a white solid: mp 134-136 
•C; Anal, calcd for C M H M N 4 0 3 : c > 69 - 10 '. H > 6 - 96 : N - 12 - 89 - Found: C, 69.36; H, 6.75; 
N, 12.85. 

5 EXAMPLE 44 

1-Cvclopentvl-3-€thvl-1HHnda20le-6-cart?oxvlic acid (2-hvdroxvcartaamovf- 
ethvO-amtde 

This compound was prepared according to the method of Example 38, using 
203 mg (0.467 mmol, 1 .0 equiv) 1 -cydopentyl-3-ethyM l-Mndazole-6-cart>oxyNc acid (2- 
10 benzyioxycarbamoyl-ethyl)-amide as starting material and 50 mg of Pd(OHyC 
(Pearlman's catalyst) as catalyst, to give 147 mg (91%) of a white powder mp 166-169 
•C; Anal, calcd for C^NA: C.62.77; H, 7.02: N, 16.27. Found: C, 62.58; H. 7.12; 
N, 16.27, 

. EXAMPLE 45 

15 f(1 -Cvdopentvl-3-ethvM Hnndazole-S-carbonvlVmethvl-aminoVacetic addethvl 

ester 

This compound was prepared according to the method of Example 35, using 
284 mg (1.10 mmol. 1.0 equiv) l-cyctopentyt-3^th^1HHrKJa2ole-6^arboxylic acid and 
169 mg (1 .10 mmol. 1 .0 equiv) sarcosine ethyl ester hydrochloride as starting materials, 
20 to give 220 mg (66%) of a dear oil: AnaLcalcd for C^Hfi^: C. 67.21; H, 7.61; N, 
1176. Found: C, 66.93; H, 7.73; N.11.77. 

EXAMPLE 4$ 

M-Cvdooentvl-3-ethvM Hwnda2ole-6Kartx3nvlVniethvt^ mtf>oVacetfc acid. 

This compound was prepared according to the method of Example 42, using 
25 201 mg(0.562 mmol, 1 .Oequrv) [(1 -cycJopentyW-ethyt-1 H^azole-6<arbonyl)-rrtethy*- 
aminoj-acetic acid ethyl ester as starting material, to give 185 mg (100%) of a white 
amorphous solid: Anal, cated for C^Hfi^VAHfi: C, 64.74; H f 7.09; N, 12.58. 
Found: C, 64.73; H, 7.55; N, 12.47. 

EXAMPLE 47 

30 1^vdopentv1-3^thvl-1HHndazote-6-carboxv1ic add (benzytoxvcarbamovl- 

methyf}-fT»ethvl amMfr 

This compound was prepared according to the method of Example 37, using 
1 60 mg (0.486 mmol, 1 .Oequiv) [(1 -cydopentyK^ethyM H-indazole-6-carbonylHTiethyl- 
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aminoj-acetic acid as starting material, to give 1 34 mg (64%) of a clear oil: HRMS calcd 
for C^HjoNA * H: 435.2398. Found: 435.2376. 

EXAMPLE 48 

1-Cvclopentvl-3-ethvl>1HHnda2ole-6-carboxvlic acid hvdroxycarbamovtmethvl- 
5 methyl amide 

This compound was prepared according to the method of Example 38, using 
126 mg (0.290 mmol, 1.0 equiv) 1-cyclopentyl-3-ethyl-1H-inda2ole-6-carboxylic acid 
(benryloxycarbamoyknethyl>-methyl amide as starting material and 40 mg of 
Pd(OHyC (Peariman's catalyst) as catalyst, to give 78 mg (78%) of a light tan powder 
10 mp 63 # C (dec); HRMS calcd for C ie H 14 NA + H: 345.19285. Found: 345.1912. 

EXAMPLE 49 

1-CydopenWI-3-ethyl-1H-indazole-6-carboxYlic acid Khvdroxv-methvl- 
carbamovlVmethvn-amide. 

390 mg (16.9 mmol, 20 equiv) sodium, 3 to 8 mm spheres, were added to 10 
15 mL of methanol portion wise for 30 minutes. A solution of 707 mg (8.47 mmol, 10 
equiv) N-methylhydroxylamine hydrochloride in 10 mL methanol was added dropwise, 
and the reaction mixture allowed to stir 10 min. A solution of 279 mg (0.847 mmol, 1 .0 
equiv) [(1 -cydopentyl-3-ethyM HHnda2ote-6-cartx>nyiVamino}-acetic acid methyl ester 
in 10 mL methanol was added drop wise, and the reaction allowed to stir 16 h at room 
20 temperature. The mixture was then concentrated to 1/2 of its initial volume, diluted with 
150 mL H,0, acidified to pH = 2, and extracted 2 x 50 mL ethyl acetate. The organic 
extracts were combined, washed in 2 x 20 mL, H,0, 1 x 20 ml brine, and dried over 
NajS0 4 . Filtration, concentration of filtrate and drying gave 0.33 g of a clear oil, which 
was purified on a silica gel column (10% CH^OH/CHjCLj, flash) to give 236 mg of a 
25 white foam. Trituration with pentane yielded 150 mg (51%) white amorphous solid: mp 
60 »C (dec); Anal, calcd for C M t^NA*H,0: C, 59.65; H, 7.23; N, 15.46. Found: C, 
62.04; H, 7.39: N f 15.86. 

EXAMPLE 50 

50A S41-Ben2vtoxvcarbamovl-ethvlV<art)amic add tert-butvl ester . 
30 This compound was prepared according to the method of Example 44, using 

500 mg (2.64 mmol, 1.0 equiv) N-<tert-outoxycarbonyfH^tanine and 422 mg (2.64 
mmol, 1.0 equiv) O-beru^hydroxylarrtine hydrochlorid , to give 583 mg (75%) of a 
white oily solid: 1 H NMR (300 MHz, CDCy 6 9.02 (or s, 1H), 7.37 (m, 5H), 4.95 (m, 
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1H).4.90 (s. 2H), 4.03 (m, 1H), 1.41 (s, 9H), 1.33 (d. 3H. J=7.0 Hz); MS (CI, NH 3 ) 
m/z295 (M+H*. base). 

50.B. S-2-Amino-N-benzvloxv-proprionamide hydrochloride . 
HCI (g) was bubbled into a O'C solution of 561 mg (1.91 mmol, 1.0 equiv) S-(1- 
5 benzyloxycart>amoyl-ethyi)<arbamic acid tert-butyl ester in 10 mL anhydrous 1,4- 
dioxane over 1-2 minutes. The reaction mixture was allowed to stir at room 
temperature for 45 min., then was concentrated on a rotary evaporator and dried at 
high vacuum, room temperature to give 492 mg (>100%) white hygroscopic amorphous 
solid: 'H NMR (300 MHz, DMSOdJ 11.8 (s, 1H), 8.38 (br s, 3H). 7.38 (m. 5H), 
10 4.82(m, 2H), 3.68 (m, 1H), 1.29 (d, 3H, J=6.9 Hz). 

EXAMPLE 51 

S-1-Cvclopentvl-3-ethvl-1H-jndazole-6-carboxvlic acid M-ben 7vloxvcarbamovl» 
ethvflamide 

This compound was prepared according to the method of Example 37, using 
15 200mg (0.774 mmol.1.0 equiv) 1 -cyck>pentyl-3-<3thyM H-indazole-6-carboxylic ackJand 
180 mg (0.774 mmol, 1.0 equiv) S-2-aminc-N4>enzyioxy-propionarnkje hydrochloride 
as starting materials, to give 322 mg (96%) of a clear oil: HRMS calcd for C^HJ^fiz 
+ H: 435.2396. Found. 435:2424. 

EXAMPLE 52 

20 S-1^vdooeritvl-3-ethv^1H-inda2ole-6<a rboxvlte acid fl^vdroxvcarbamov^ 

ethvllamide 

This compound was prepared according to the method of Example 38, using 
288 mg (0.663 mmol, 1.0 equiv) S-1^ck>penty^3^thyMH^rKiaz^ acid 
(1 45enzyloxycarbamoyl-ethyt)-amide as starting material and 90 mg Pd(OHyC as 
25 catalyst, to give 170 mg (75%) tan powder mp 106 # C (dec); HRMS calcd for 
C^H^Oj + H: 345.1927. Found: 345.1923. 

EXAMPLE S3 

R^l^rugvtoxycaroamov^ mvrwarbanTic acid tert-butvl ester. 
This compound was prepared according to the method of Example 37, using 
30 500 mg (2.64 mmol, 1.0 equiv) h4^ert^utoxycarbonyl>0-alanine and 422 mg (2.64 
mmol, 1.0 equiv) Ooenzylhydroxylamin hydrochloride, to give 592 mg (76%) of a 
white fly solid: 1 H NMR (300 MHz, CDCy 6 9.02 (br s, 1H), 7.37 (m, 5H), 4.95 (m. 
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1H),4.90 (s, 2H), 4.03 (m, 1H), 1.41 (s, 9H), 1.33 (d f 3H, J=7.0 Hz); MS (CI, NH 3 ) 
m/z295 (M+H*. base). 

EXAMPLE 54 

R-1-Cvclop€ntvl-3-ethv<«1H-inda2ole-6-carfeoxvlic acid (1-hvdroxvcarbamovl- 
5 ethvlVamide 

54 .A. R-2-Aminc-N-benzvloxY-Dropionarnide hydrochloride . 
HCI (g) was bubbled into a 0*C solution of 570 mg (1.94 mmol, 1 .0 equiv) R-(1- 
ben2yloxycart>amoy(-ethyl}-carbamic acid tert-butyl ester in 10 mL anhydrous 1,4- 
dioxane over 1-2 minutes. The reaction mixture was allowed to stir at room 
10 temperature for 45 min., then was concentrated on a rotary evaporator and dried at 
high vacuum, room temperature to give 512 mg (>1 00%) white hygroscopic amorphous 
solid: 'H NMR (300 MHz, DMSCVdJ 6 11.8 (s, 1H), 8.38 (br s, 3H), 7.38 (m, 5H) t 
4.82(m, 2H), 3.68 (m, 1H), 1.29 (d, 3H, J=6.9 Hz). 

54.B. R-1-Cvclo Dentvl-3-ethvMH-indazole-6-carboxvlic acid f 1- 
15 benzvloxvca rbamov»-ethviVamide 

This compound was prepared according to the method of Example 37, using 
200 mg (0.774 mmol, 1.0equrv)1-cydopentyl-3^thyl-1HHndazole-6^rboxylic acid and 
180 mg (0.774 mmol, 1.0 equiv) R-2-aminc-N-benzyloxy-propionamide hydrochloride 
as starting materials, to give 330 mg (98%) of a dear oil: HRMS calcd for CbK^O, 
20 ♦ H: 435.2396. Found: 435.2414. 

54.C. R-1-Cvclo Dentvl-3-ethvl-1 H-mdazole-6-carboxvlic acid M- 

hvdroxvcarbamoW-ethvfVamkte 
This compound was prepared according to the method of Example 30, using 
295 mg (0.679 mmol, 1.0 equiv) R-1^ctopen1yl^thyMHHnd^ acid 
25 (1^nzyk>xycarbamoyl-ethyf)-amide as starting material and 90 mg Pd(OHyc as 
catalyst to give 201 mg (86%) tan powder mp 102°C (dec); HRMS calcd for 
CuHmNA ♦ H: 345.1927. Found: 345.1927. 
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EXAMPLE 55 
1 -Cvclopentvl«3-ethvl-6-thiophen-2'Vl-1 H-indazole 

A solution of 76 mg (0.598 mmol, 1 .2 equiv) thiophene-2-boronic acid in 0.5 mL 
methanol was added to a room temperature suspension of 146 mg (0.498 mmol, 1.0 
5 equiv) 6-bromo-1-cyctopentyl-3-ethyM H-indazole and 17 mg (0.0149 mmol, 0.03 equiv) 
Pd(PPhJ 4 in 2 mL toluene and 0.5 mL 2M aqueous Na 2 CO,. The mixture was heated 
to reflux for 4 h, then cooled to room temperature. The reaction mixture was diluted 
with 50 mL ethyl acetate, washed 1 x 10 mL each H 2 0, brine, and dried over MgS0 4 . 
The crude product was purified on a silica gel column (3% ethylacetate/hexanes, flash) 
10 to give 81 mg (55%) of a clear oil, which crystallized onstanding: mp 60-64 °C; HRMS 
calcd for C^H^S ♦ H: 297.1427. Found:297.1484. 

EXAMPLE 56 

1 -CvcloDentvl-3-ethvl-6-ohenvl-1 H-indazole 

This compound was prepared according to the method of Example 55, using 
15 128 mg (0.437 mmol, 1.0 equiv) 6^rno-1-cyclopentyK3-ethyl-1 H-indazole and 75 mg 
(0.612 mmol, 1.4 equiv) phenyl boronic acid as starting materials, to give 98 mg (77%) 
of white crystals: mp 72-74 # C; Anal, calcd for C^^N,: C, 82.77; H t 7.64; N, 9.65. 
Found: C,81.95; H, 7.82; N, 9.75. 

EXAMPLE 5? 

20 1 -Cvdooentvl-3~ethvM l-Mndazole-6-carboxvlic acid f3.S^ichloro-ovridirv4*vl>- 

methyl-amide 

5.2 mg (0.130 mmol, 1.05 equiv) sodium hydride, 60% oil dispersion, were 
added to a room temperature solution of 50 mg (0.124 mmol, 1.0 equiv) 1-cydopentyJ- 
3-ethyM Hnndazote-o^carboxytic acid (3,5-dichtoro-pyridin-4-yl}-amide in 3 mL 

25 anhydrous DMF. After 30 rrrin., 7.7 /iL (0.124 mmol, LOequiv) iodomethane were 
added and the mixture stirred at room temperature for 4 h. The reaction mixture was 
diluted with 50mL Hfi and extracted 2 x 20 mL ethyl acetate. The ethyl acetate 
extracts were combined, washed 2 x 5 mL H 3 0, 1x 5 mL brine, and dried over Na 2 S0 4 . 
Filtration, concentration of filtrate and drying gave a yellow oil, which was purified on 

30 a silica gel column (25% ethylacetate/hexanes, flash) to give 27 mg (52%) of a white 
crystalline solid: mp 118-119 # C; HRMS calcd for C^H^CXSIj + H: 417.12519. 
Found: 417.12270. 
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EXAMPLE 58 

1-Cvcloc>e nM-3^&thvl-1H-indazole-carfaoyvlic acid dimethyl amide 
47 mg (0.246 mmol, 1.1. equiv) of 1-(3-dimethylaminopropyf)-3- 
ethylcartodiimide hydrochloride were added in one portion to a room temperature 
5 sofution of 57.8 mg (0.224 mmoles, 1.0 equiv) 1<yclopentyl-3-ethyl-1HHnda2ole-6- 
carboxytic acid, 18 mg (0.224 mmoie, 1.0 equiv) dimethylamine hydrochloride, 34 mg 
(0.224 mmol, 1.0 equiv) hydroxybenzotriazole hydrate and 66 (0.470 mmol, 2.1 
equiv) of triethylamine in 5.0 mL of anhydrous methylene chloride. After stirring the 
reaction mixture for 18 hours under a N a atmosphere, the reaction mixture was diluted 
1 0 with 40 mL of ethylacetate, washed with 1 0 mL of 1 N HCI, water, and brine, and dried 
over Na^O,. The crude product was purified on a silica gel column (50% EtOAc/50% 
CH 2 Cy to give 55 mg (86%) of dear oil: HRMS calcd for C 17 H n N,0 + H: 285.1843. 
Found: 285.1841. 
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CLAIMS 

What is claimed is: 

1. A compound of the formula I 



5 




i . 

10 

or a pharmaceulicalty acceptable salt thereof, wherein: 

R is H, alkyl, -{CHjUS to 10 membered heterocyclyl) wherein m is 0 to 
2, <C t -C t alkoxyJCrC, alkyl, C 2 -C, aikenyl, or -ftM^d-C^ aryl) wherein b and c 
are independently 0 or 1, Z, is C,-C $ alkylene or C 2 -C e alkenyiene, and Zj is O, S, SO,, 
15 or NR U , and wherein said R groups are optionally substituted by 1 to 3 substrtuents 
independently selected from the group consisting of halo, hydroxy, 0,-Cj alkyl, C 2 -C 5 
aikenyl, alkoxy, trifluoromethyl, nitro, -COjR 12 , -CfOJNR^, -NR„R 13 and 

-SO^NR^R^; 

R, is H, alkyl, C 2 -Cj aikenyl, or phenyl, wherein said alkyl, aikenyl and 
20 phenyl R, groups are optionally substituted by 1 to 3 substituents independently 
selected from the group consisting of methyt, ethyl, trifluoromethyl, and halo; 

R* ** R«. •C(O)NR u (CHR 1l ) a C(0)NR 11 0(CH a ) 4 (C.-C 1t aryl), 
-C(=NR„)NH(CH 2 ),(C r C 10 aryl), -C(0)NR a (CHR„) lll C(O)NR w (CH I ),OR tIi 
^(0)NR, 2 (CHRJ m S(C,-C< alkyl). -C^NOC^R^R,, -CR^^CHRaNR^SO^CHJ^, 
25 ^RnRnCHR^RtPpxOR,^^ 

-Z*R 7 , or *{CR 17 R 1t ) m NR t (C(O)) (| R l0 wherein p is 0 to 2, m is 1 to 6, and q is 1 or 2; 
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wher in in said formulas (la)-(li), the structures of formulas (If) and (lg) are 
attached to formula I at carbons 5, 6, or 7 of said formulas (If) and (lg), the dashed line 
in formulas (Ic) and (Id) indicates a single bond or double bond, except R« is absent in 
formulas (Ic) and (Id) where said dashed line indicates a double bond, n is 0 to 2, p is 
5 0 to 6, and m is 0 or 1; 

R 3 is -C(0)N(CH,)(OCHj) or -{CH 2 ) n OH wherein n is 0 to 4; 
R 4 and Rj are independently selected from the group consisting of H t ethyl, 
•COjH and -C(0)NHOH; 

R« is H, cyano, hydroxy, C,-C, alkyl, alkoxy, -00(0X0,-0, alkyl) or - 
10 OC(0)(C,-C 10 aryl); 

R 7 is C,-O t0 aryl or 5 to 10 membered heterocyclyt, wherein said R 7 groups are 
optionally substituted by 1 to 3 substituents independently selected from halo, 
trifluorornethyl, cyano, nrtro, -C0 3 R, a , C,-C 4 alkoxy, -OC(0)(C,-C 4 alkyl), -NR^CfOXC,- 
C 4 alkyl), ^(OJNMj, -C(0)NHOH, -0(0)0(0,-0, alkyl), C,-C 4 alkyl, -S(0)„R 12 wherein 
15 n is 0 to 2, benzoyl, -NR, 2 R 13 , -OR 12 , C t -C, alkanoyl, -Y,-{C,-O, 0 aryl), -O(O)O(C e -C t0 
aryl), -NH(C,-C 10 aryl), -O(O)NH(C,-C 10 aryl). -0(0)^,0(0^(0,-0,0 aryO wherein n 
is 1 to 3, and -SOjNHfC,^,,, aryl); 

R, is H, 0,-0, alkyl, or -{CH^^-C^ aryf) wherein n is 0 to 4; 
R, is H, -OR 12 , -{CHjXaA or -CHjOiCH,)^ wherein m is 0 to 2; 
20 R 10 is C,-C 4 alkyl. -OR 12t -CR, a R 0 OR, 2 , *CR ia R 13 NR 12 R 1s , 

-CR„(OR ia )CR 12 R, s OR„. 2,2-dimethyH,3-dioxolan-4-yl t -NR 12 0(O)NR 12 R„ t 
-SfCR^^CH, wherein n is 0 to 5, ^R«(Cry,(pyridyl) wherein q is 0 or 1, -P(OXO,- 
C 4 alkoxy),, -NR,^, -NR, 2 OR„, -NR U NR 13 R 11 , -NR^CHjR,,, -OCH 2 NR 12 C(0)R M , 
-OCHjCtOJNR^R,,, -00^,00(0X0,-0, alkyl), -001^,0(0X0,-0, alkoxy), 
25 -OfCH^R,,, or -NR^CHjiJ*,, wherein m is 0 to 2; 
R^isHorA; 

each R,, and R^ Is independently H or 0,-0, atkyt; 
R 14 is methyl or phenyl; 
R 1S is H, methyl, ethyl, or -OHjCHjOH; 
30 R„ is H, methyl, ethyl, -OHjCfOJNHj, or -CHjCHjOH; 

each R 17 is independently H, hydroxy, cyano, halo, 0,-C, alkyl, 0,-0^ atk xy, 
-NR,,R 13 , -0<0)OR 12 , -CfOJR^, •CH=CR tt R tt , -C-CR,,, -CHjNR,^^ -CHjOR,,, 
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-C(0)NR ia R w . -COW or -CH 2 NR, 2 C(0)C(0)NR 1? R 13( provided that when R 17 is 
hydroxy then R„ is H or C t -C 4 alky!; 

each R 18 is independently H, fluoro, cyano, or C t -C 4 alkyl, wherein said methyl 
is optionally substituted by 1 to 3 fluoro substituents; 
5 or R t7 and R lt are taken together to form an oxo (=0) moiety; 

R 1t is phenyl, naphthyl, pyrrolyl, furanyl, thienyl, oxazofyl, pyridinyl, pyrimidinyl, 
pyridazinyt, quinolinyf, isoquinolinyl, 5,6,7,8-tetrahydroquinolinyl, or 5,6,7,8- 
tetrahydroisoquinolinyl, wherein said R 19 groups, except said phenyl, are optionally 
substituted by 1 to 3 substituents, and wherein said phenyl R 19 group is optionally 
10 substituted by 1 to 3 substituents independently selected from R a and R^; 
Rao is -CfOJR^, -C(0)C(0)R, t , -C(0)C(Y 2 )C(0)R 31 or 



15 



A s 



21 



/A 



R,, is H, -ORa, -NHRjj, -NHOH, -NHNH,, -{CHJ^tphenyf) or -(CH 2 ) n Y 3 (pyridyl) 
wherein n is 0 to 4; 

20 R„ » H, C f -C, alkyl, ^CHJ^tphenyQ or ^CH^tpyridyl) wherein n is 0 to 4; 

each R,, is independently halo, C,-C, alkyl, 0,-0, alkoxy, CVC, alkytenedioxy. 
trifluoromethyl, -NR^, nitro, -CtNR^NR^R^. -C^NR^CCO)^,, -C(NOR ia )R ia , 
-C(NCN)NR 1J R T>P -C^CN^R,,, ^CHJJCN) wherein m is 0 to 3, hydroxy, -0(0)^ 
-CJOJNR^OR,,, -CfOJNR^R^, ^(OJNrV*,* -NR^CfOJR,,, -C{0)C(0)NR ia R„, 

25 -CO^ -SO^ -SO^R^, -C(0)NR 12 R 13 , -NR^O^, or -NR^CJOJNR^^; 

each R^ is independently imidazolyl. pyrazolyl, triazolyl, tetrazolyi oxazor/l. 
tsoxazofyf , oxadiazoryl, thiadiazolyf, thiazolyl, oxazoDdinyt, thiazolidinyl, or imkfazoMnyl, 
wherein each of the foregoing R^ substituents is optionally substituted by 1 to 3 
substituents; 

30 R„ t* -NR 12 R t j, -NH(C,-C 10 aryf), alkoxy, or C,-C 10 aryioxy; 

R» to H, alkyl or -<CH i ) lll Y 4 (phenyl) wh rein m is 0 to 4 and the phenyf 
moiety f said -{Cry w Y 4 (phenyi) R* group is optionally substitut d by halo, -OR^, C,- 
C t alkanoyloxy, C t -C t0 aryioxy, -NR^,, -NH(C,-C 10 aryl), or -NHC(0)(C t -C« alkyO; 
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each R 2r is independently halo, -(CHj) p NR 12 C(0)CH, wherein p is 1 to 5, nitro. 
cyano, -NR ia R 11( -C0 2 R 12 , -OR 12 . -CfY^NR^R,,, -NR^CfNCNJS^-C, alkyl), 
-NR 12 C(NCN)NR t2 R l3 , -NR 12 C(0)NR 12 R 1S , -NR 12 C(0)C(0)NR 12 R 13 , -C(=NR 12 )NR 12 R, 3 , 
-S(0) m CH 5 wherein m is 0 to 2, -C^NRJSfC^ alkyl), -NR 12 SO : (C,-C 3 alkyl), 
5 -OC(0)R 12 , -OC(0)NR 12 R 13 , -NR 12 S0 2 CF„ -NR^CCOJCPJOR^, -NR 12 C(0)R 12 , 
-NR 12 C(0)OR 12 , imidazolyl, thiazolyl, oxazolyl, pyrazoryl, triazolyl, or tetrazolyl; 

R^ is H, fluoro, cyano, or C,-C 2 alkyl, wherein said alkyl is optionally substituted 
by 1 to 3 substituents independently selected from halo, -C(0)NR 12 R Wl and -C(0)OR 12 ; 

Rj, is phenyl optionally substituted by 1 or 2 substituents independently selected 
10 from -NR 12 R 1S( nitro, halo. -OR 12 . -NHR*, -NR*,**, and -C(0)OR 12 ; 

each Rjo and R* is independent^ C,-C e alky! or C 2 -C, alkenyl; 

Rja is pyridirv4-yl optionally substituted by 1 or 2 substituents independently 
selected from halo and C,«C 4 alkyl; 

each A is independently C,-C e afkyl, pyridyl, morpholinyi, piperidinyl, imidazolyl, 
15 thienyl, pyrimidyl. thiazoryl. triazoryl, quinolinyl, phenyl, or naphthyl. wherein the 
foregoing A groups are optionally substituted with 1 to 3 R^ substituents, or A is 
-(CHJ^StC^ alkyl) wherein q is 1 or 2; 

W is O, NOH, NNHj, NOC(0)CH„ or NNHC(0)CH,; 

Y, is O or S; 
20 Y a is O, NOH or H,; 

Y, is a bond or -CH=CH-; 

Y 4 Is a bond. O, S, or -NH-; 

Y § is O. NR^ NOR,,, NCN, C^CN)* CR^O* CR 12 C{0)OR ia , CR ia C(0)NR ia R u , 
C(CN)N0 2 , (^CNJCtOJOR,, or C(CN)C(0)NR 12 R t3 ; and. 

25 2, is -NRtf-. <OH^r t -CH^OJNH-, -NHCH,C(OK •CHfiQt.yCH,-. -CH=CH- ( 

-C-C-, -CH(Y,H)-, -C(Y t h -CHjCfY,)-. -C(Y t )CrV, -COf,^)-, -CHjNR,,-, -CH 2 -Y t - ( 
-C{Y 1 )NR f (CHR tJ ) (l -, -NRgC^XCHR^-, -NHCHj-, -Y.-CH,-, -SOCK,-, -Ch^SO-, 
-S0 2 CH r , -CHjSO,-, -OC(Y,h -N=Nr. -NHSO,- -SOjNH-, -C(Y t )C{Yi)NH-, -NHC<0)CK 
-OC(0)NH- or -NHC(0)NH-, wherein in said Zj moieties n is 0 to 4 and m is 1 to 3. 

30 2. The compound of daim 1 wherein R, is -ZyR 7 wherein 2, is -C(Y ,)NH- ( 

-C<0)CrV, -NHC(Y,K -^-CH,-, -OC(Oh -CH=CH-, or -C(Y f JCCY^. and R 7 is an 
optionally substituted aryl or net roaryi group selected from phenyl, pyridyl, pyrazinyl. 



WO 98/09961 



PCT7IB97/01023 



-72- 



thienyl, pyrimidinyl, 2,4-dioxopyrimidtn-5-yl, isoxazolyl, isothiazolyi, pyridazinyl, and 
1,2,4-triazinyl. 

3. The compound of claim 2 wherein R T is substituted phenyl, 2,6-dihalo- 
substituted phenyl, or 3,5-dihalo-pyrid^4-yl. 
5 4. The compound of claim 1 wherein R 2 is -Z,-R 7 wherein Zj is 

-C(0)NH{CHJ n - or -NHCfOXCHj),,-, wherein n is 0 or 1, and R 7 is phenyl or pyridyl 
optionalry substituted by 1 to 3 substituents independently selected from halo, nrtro, 
trifluoromethyl, -CO,CH 3 , methyl, methoxy, and -C(0)NH 2 . 

5. The compound of claim 1 wherein R, is -Z^-R, wherein Zj is -C(0)NH- 
10 and R 7 is phenyl or pyridyl optionally substituted by 1 to 3 substituents independently 

selected from halo, 0,-0, alky!, C,-C« alkoxy, cyano. carboxy and -OC(0){CfC 4 alkyl). 

6. The compound of daim 1 wherein wherein R 2 is R 1# wherein R w is 
optionally substituted pyrimidinyl or optionally substituted pyridazinyl. 

7. The compound of claim 1 wherein R a is a substituent of formula (Ih) 
15 wherein is -0(0)1^, -C(0)C(0)R 21 , or 



20 



wherein R„ « -OR,,, -NHRjj, or -NHOH, and R^ is H, aDcyl f benzyl or 

pyridyimethyl. 

8. The compound of claim 1 wherein Rj is phenyl substituted by Rj 4 
25 wherein said R* is oxadiazoryl, thiadiazor/l or tetrazoryl wherein said R^ groups are 

optionally substituted by C.-Cj alkyl. or wherein R, is phenyl substituted by 
cyanomethyt, hydroxy or formyl. 

9. The compound of daim 1 wherein Rj is -Z,-R 7 wherein Z, is -C(Y,)NH-, 
and Hj a phenyl, pyrazinyl, pyrimidinyl, tsoxazor/l, or pyridyl, wherein each of said R 7 

30 groups is optionalry substituted by 1 to 3 substituents independently selected from halo, 
methoxy carbonyl, trinuofomethyt, benzoyl, acetyl, dimethytamin , hydroxy, nitro, methyl, 
cyano, methytsulphonyl, and methytthio. 
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1 0. The compound of claim 1 wherein R 2 is -C^NOCfOJRjjJRj,, wherein R 23 
is amino and R a is H, C^-C, alkyl or -(CHj) m {phenyl) wherein m is 1 to 4 and said 
phenyl moiety is optionally substituted by halo, hydroxy, acetoxy, amino or acetamido. 

11. The compound of daim 1 wherein R 2 is ^CR^R^NR^CfO))^ 
5 wherein m is 2, q is 2, each R 17 is independently H, cyano or methyl, each R tl is 

independently H or methyl, R, is H or methyl, and R 10 is amino, hydroxy, methoxy or 
hydroxyamino. 

12. The compound of daim 1 wherein is ^CR 17 R 1t ) m NR,(C(O)),R 10 
wherein m is 2, q is 1, each R 17 is independently H, -C(0)NH 2 , -C-CH, cyano, formyl, 

10 hydroxy methyl, or trifiuoromethyl, each R„ is independently H or cyano, and R 10 is C,- 
C 4 alkyl. 

13. The compound of daim 1 wherein R, is a substituent of formula (Ic), (Id) 
or (le), wherein, in formulas (Ic) and (Id), R* is H, hydroxy, C,-C 4 alkyt or C,-C 4 alkoxy. 

14. The compound of claim 1 wherein R 2 is 
15 -C(0)NR,(CHR 12 ) fn C(0)NR l ,(CH a ),OR ia or -C{0)NR«(CHR ia ) m S(C 1 -C 4 alkyl), wherein 

R,, R 12 , m and p are as defined in claim 1. 

15. The compound of daim 1 selected from the group consisting of 
1-Cydopentyl-3-ethyM HHnda20te-6-carboxyT»c acid (3 t Wichloro^yridin^-yr)-amkJe; 
1-Cydopentyl-3-ethyM K4ndazoJe-6-carboxylic acid (2,6-dichloro-phenyf>-amide; 

20 1-Cydobutyl-3-ethyM H4r>daioie-6-carboxytic acid (3,5KJichloro-pyridin-4-yl)-amide; 
3-EthyM-«opfopyM Hnndazote-6-carboxytic add (3,5^icriloro^yndirH4-yf)^mide; 
1 -Cydopropyimethyi-3-ethyH H-inda2ole-6-carboxyric acid (3,5-<Jicrilc^o-pyridin-4-yf>- 
amide; 

1 -Cydohexy1-3-ethy1-1 H-inda2ole-6-carboxy<ic add (3,5Kjic^Ioro^yricnn-4-yf>- 
25 amide; 

3- EthyM^4-fluoro^henyfHH-4TKlazole<^^ acid (3,5<lichloro-pyndirv- 

4- y1)-amide; 

1<^ydopenryl-3^thyi-1H4nda2ole-6-carboxyfic add hydro xycarbamoyt me thyi-amide; 
1-Cyc^penryk3^thyl-1H^azoie^<arboxylic acid (2-methytsurfanyl-ethyl>-amide; 
30 1-Cydopentyt-3-ethyM HnrKlaiole--6-cart)Oxyric acid hydroxycarbamoylmethyl-methyl 
amide; 

5- 1 -Cydopentyl-3-«thyM K4nda20ie-6-cart>oxytic actd (1-benzyloxycarbamoy^ethyfh 
amid ; 
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R-1-Cyclopentyl-3-ethyl-1H-inda2ole-€-carboxylic acid (1-hydroxycarbamoyl-ethyl)- 
amide; 1-Cyciopentyl-3-eUiyl-6-thiophen-2-yf-1H-inda2ole; 1-Cy elope ntyl-3-ethyl-6- 
phenyMH-indazole; and the pharmaceutical^ acceptable salts of the foregoing 
compounds. 
5 16. A compound of the formula 



10 




XXXX 



or a pharmaceuticaUy acceptable salt thereof, wherein: 
R is H. C,-C t alkyl, -{CHJJS to 10 membered heterocyclyl) wherein m is 0 to 
15 2, (0,-0, alkoxy)C,-C t alkyl, C 2 -C § alkenyl, or -(Z^Z^C.-C^ aryl) wherein b and c 
are independently 0 or 1, Z, is C,-C f alkylene or C,-C f alkenylene, and Z, is O t S. SO a , 
or NR^, and wherein said R groups are optionally substituted by 1 to 3 substituents 
independently selected from the group consisting of halo, hydroxy, C,-C 3 alkyl, C 2 -C 5 
alkenyl, C,-C, alkoxy, trifluoromethyl, nitro, -CO^, -C(0)NR 12 R 13 , -NR 12 R U and 
20 -SOjNR^R^- 

R, is H, C,-C t alkyl, Cj-C, alkenyl, or phenyl, wherein said alkyl, alkenyl and 
phenyl R, groups are optionally substituted by 1 to 3 substituents independently 
selected from the group consisting of methyl, ethyl, trifluoromethyl, and halo; 

each R 13 and R 13 is independently H or C,-C 4 alkyl; and, 
25 X is -C(0)CI. 

17. A pharmaceutical composition for the inhibition of phosphodiesterase 
(PDE) type IV or the production of tumor necrosis factor (TNF) in a mammal comprising 
a therapeutjcaliy-effective amount of the compound of daim 1 and a pharmaceutical^ 
acceptable carrier. 

30 18. A method for the inhibition of phosphodiesterase (PDE) type IV or the 

production of tumor n crosis fact r (TNF) in a mammal which comprises administering 
to sard mammal a therapeutica fly-effective amount of the compound f daim 1. 
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19. A pharmaceutical composition for the prevention or treatment of asthma, 
joint inflammation, rheumatoid arthritis, gouty arthritis, rheumatoid spondylitis, 
osteoarthritis, and other arthritic conditions; sepsis, septic shock, endotoxic shock, gram 
negative sepsis, toxic shock syndrome, acute respiratory distress syndrome, cereba! 

5 malaria, chronic putmonary inflammatory disease, silicosis, pulmonary sarcoidosis, bone 
resorption diseases, reperfusion injury, graft versus host reaction, allograft rejections, 
fever and myalgias due to infection, cachexia secondary to infection or malignancy, 
cachexia secondary to human acquired immune deficiency syndrome (AJDS), AIDS, 
HIV, ARC (AIDS related complex), keloid formation, scar tissue formation, Crohn's 

10 disease, ulcerative colitis, pyresis, multiple sclerosis, type 1 diabetes mellrtus, 
autoimmune diabetes, diabetes insipidus, systemic lupus erythematous, bronchitis, 
chronic obstructive airway disease, psoriasis, Bechet's disease, anaphylactoid purpura 
nephritis, chronic glomerulonephritis, inflammatory bowel disease, leukemia, allergic 
rhinitis, depression, multi-tnfarct dementia or dermatitis, in a mammal, comprising a 

15 therapeutically-effective amount of the compound of claim 1 and a pharmaceutical^ 
acceptable carrier. 

20. A method for treating asthma, joint inflammation, rheumatoid arthritis, 
gouty arthritis, rheumatoid spondylitis, osteoarthritis, and other arthritic conditions; 
sepsis, septic shock, endotoxic shock, gram negative sepsis, toxic shock syndrome, 

20 acute respiratory distress syndrome, cerebal malaria, chronic pulmonary inflammatory 
disease, silicosis, pulmonary sarcoidosis, bone resorption diseases, reperfusion injury, 
graft vs. host reaction, allograft rejections, fever and myalgias due to infection, such as 
influenza, cachexia secondary to infection or malignancy, cachexia secondary to human 
acquired immune deficiency syndrome (AIDS), AIDS, HIV, ARC (AIDS related complex), 

25 keloid formation, scar tissue formation, Crohn's disease, ulcerative colitis, pyresis, 
multiple sclerosis, type 1 diabetes mellKus, diabetes insipidus, autoimmune diabetes, 
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